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At, high altitudes 
/ / 


The free world’s fastest bomber, Convair’s B-58, 
has penetration capabilities exceeding any other 
aircraft now in existence. At more than 50,000 feet 
or under 500 feet-it can do whatever the mission 
demands! It is now entering service with the U.S.A.F. 


CONVAIR 














FLIGHT HARDWARE 


SYSTim 
ener 
VALVE 


DEVELOPMENT 

Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300°F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 


CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 - 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5243 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 
below. 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


OPTIMUM WEIGHT NON-PROPULSIVE POWER SYSTEMS 
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MISSION: MAN IN SPACE 


FILTER APPLICATION: PROTECT HYDRAULIC CONTROLS 


FILTER: PUROLATOR 


A malfunction in the lines of the hydraulic and 
pneumatic controls of the X-15 could send it off its 
programmed trajectory—alter the angle of re-entry— 
cause deviation from the ballistic arc 

So North American Aviation engineers took advan- 
tage of Purolator’s know-how and assistance. The ulti- 
mate result is that new and unique designs to meet the 
wide range of operating temperatures, high capacity 
requirements and exacting space and weight restrictions 
are being supplied. 


The filters designed for the X-15 are just one example 


of the kind of imaginative engineering that's a specialty 


at Purolator. Purolator engineers have developed filters 


in every known medium, to handle temperatures fron 
—420°F to 1,200°F —pressures from 0.000 to 6,000 psi 
flow rates from a few drops to thousands of gallons per 


minute —filtration from submicronic to 700 microns. 


These same engineers are ready to work on you 


problem. A phone call, or a descriptive letter with blue- 


prints will receive their prompt attention. 


oe PUR OLATOR 


y Known 
Flu d 


PRODUCTS, INC. 


RAHWAY, NEW JEREGEY, AND TORONTO. ONTARIO. CANADA 








AVIATION CALENDAR 


Feb. 16-17—Third annual National Missile 
Space Conference and Dr. Robert H. 
Goddard Memoria) Dinner, Sheraton Park 
Hotel, Washington, D. C 

Feb. 16-18—First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, Tex Sponsors Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Rescarch Institute 

Feb. 18-19—Symposium on Engineering As 
pects of Magnetohydrodynamics, Univer 
sity of Pennsylvania, Philadelphia, Pa 
Sponsor: American Institute of Electrical 
Engineers’ Basic Sciences Committee 

Feb. 25-26—Seventh Scintillation Counter 
Symposium, Hotel Shoreham, Washing- 
ton, D. C. Sponsors: American Institute 
of Electrical Engineers; Atomic Energy 
Commission; Institute of Radio Engi 
neers; National Bureau of Standards 

Mar. 7-8—Fifth Annual Business Aircraft 
Safety Seminar, Dearborn Inn, Dearborn 
Sponsor; Flight Safety Foundation 

Mar. 9-10—Symposium on “Processing Ma 
terials for Re-Entry Structures,” Miami 
Hotel, Dayton, Ohio. Sponsor: Midwest 
Chapter, Socicty of Aircraft Material & 
Proce 4s l hgince! 

Mar. 9-11—Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S. Army 

Mar. 10-11—National Flight Propulsion 
Meeting (classified Secret), Institute of 
the Acronautical Scicnces Cleveland 
Oh 

Mar. 14-15—Syimposium 1 LoadCarrving 
Capacit f Bearing Amencan Societ' 
f Mechanical Engmecrs’ Lubrication D 
ison, Engi rng Socicti Building A 
ditorius Ne f 

Mar 17 18—Synchro Design ind lest 

(Continued on page 6) 
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C | C Ct ron Z COMPONENTS 


BY LAVELLE 


For many years, major 1 cturers have relied-on Lavelle 
for the production of n sheet metal components. 
This experience and reputat for quality can provide the 
modules, chassis, racks nsoles needed to adequately 


support and house comp nic systems. 


To keep abreast of new ments in parts and assemblies 
for the aerospace age, | has acquired new production 
facilities, with particu ttention to the requirements 
of the electronics indust: Pictured above is a Wiedemann 
RA-41P turret punch pr ‘rated by a Lavelle craftsman 
to produce intricately | 1 sheet metal panels used in 


modules and housings suc vn, 


If you require electronic netal components of quality, 
or parts and assembli« space vehicles, missiles, jet 
engines or airframes—|! > has the capability. Write 


for new illustrated faci 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Phila , Pa., and Trenton, N.J. 








AVIATION CALENDAR 


(Continued from page 5) 
Symposium, Department of Commerce 
Auditorium, Washington, D. C, Sponsor: 
Department of the Navy, Bureau of 
Naval Weapons. 

Mar. 21-24—Institute of Radio Engineers’ 
International Convention, Waldorf As- 
toria and Coliseum, New York, N. Y. 

Mar. 23-25—Symposium on Optical Spectro- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
Ill. Sponsors: University of Chicago’s Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Mar. 24-25—First Annual Symposium on 
Human Factors in Electronics, New York, 
N. Y. Sponsor: Institute of Radio En- 
gincers’ Professional Group on Human 
Factors in Electronics 

Apr. 4-8—Fourth 7 wr Combustion 
and Propulsion Panel, Advisory as 
for Acronautical Research and Deve 
opment, NATO, Milan, Italy. Subject: 
High Mach Number Air-Breathing En- 
gines 

Apr. 5-8—1960 National Acronautic Mect- 
ing and Missiles and Aircraft Engineer- 
ing Display, Society of Automotive 4 
neers, Commodore Hotel, New York, 
N. F 

Apr. 6-8—Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Socicty’s Structures and Materials Com- 
mittee. 

Apr. 6-8-1960 National Meeting “Hyper- 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif. 

Apr. 12-13—14th Annual Spring Technical 
Conference, Institute of Radio Engineers 
in conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohio 

Apr. 19-21—International Symposium on Ac 
tive Networks and Feedback Systems, 
New York, N. Y Sponsors Polytechnic 
Institute of Brooklyn; Department of De 
fense Research Agencies; Institute of Ra- 
dio Engineers 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21—Annual Eastern Regional Meeting, 
Institute of Navigation, Key Bridge Mar- 
nott Motor Hotel, Washington, D. C 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 27-28—National Mecting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 

May 2-4—National Acronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels, Dayton, Ohio Sponsor: 
Institute of Radio Engineers 

May 2-5—Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif. 

May 9-11-1960 Symposium of the Insti- 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego. 





BENDIX FUEL NOZZLES 
MAKE COLD STARTING SURE 


When pilots “‘scramble’’, there’s no time to fool 
with cold start problems. That’s why Bendix Fuel 
Nozzles are being specified on more and more jet 
engines— missiles and helicopters, too. Besides over- 
coming the cold start problem on the ground, these 
nozzles overcome in-flight starting difficulties after 
flameouts occur. 


Bendix-Elmira 


Eclipse Machine Division 
Elmira, N.Y 


Bendix F Nozzles are mass-produced out of long 
experience to give greater economy and dependable 
performance through advanced design and manu- 
facturing processes. Today, they are used on engines 
powering aircraft all the way from the T-37A to the B-47. 

Write for details on how Bendix Fuel Nozzles can 
solve your specific problem. 


Export Soles & Service: Bendix international, 205 E. 42nd St 





FIRST TO MEET MS 21042 AND NAS 1291 


SPS FN-12 Featherweight locknut replaces NAS 679 
and equivalents*—saves up to 72% in locknut weight 


SPS FN-12 Series Featherweight locknut was the first to meet new MS 21042 calling for a lighter weight replace- 
ment for NAS 679 sheet metal nuts. New forged featherweight offers major weight savings, superior perform 
ance, high reliability; also permits secondary weight reductions through use of narrower bolting flanges. 


Here is the only nut series that meets the new MS 21042 
standard, calling for a lighter weight locknut that can 
universally replace the heavier-type AN 363, MS 20364, 
MS 20365 and MS 21040 Series. 

The new SPS FN-12 weighs as much as 60°, less than 
NAS 679 sheet metal nuts and counterparts... up to 
72% less than equivalent MS or AN types.* 

The FN-12 saves weight in another way also. Because 
of its new configuration, it can be installed closer to 
vertical bulkheads than any other aircraft nut now in 
use. This allows a narrower bolting flange, with con- 
sequent reductions in aircraft weight. 

You can specify FN-12 Series Featherweight locknuts 
in 7 sizes—#4 through *%’’. All sizes are available for 
immediate delivery. From #4 to %%@’’, FN-12 locknut 
prices are practically the same as NAS 679 locknuts. In 
the 3¢’’ size, the price is considerably lower. 

For more information, write SPS— manufacturer of 
precision threaded fasteners and allied products in many 
metals, including titanium. Request Bulletin 2426. 





ACTUAL WEIGHTS OF FN-12 AND COMPARABLE LOCKNUTS 





All Weights Expressed os Pounds per 1000 Pieces 


% Wi | %W 
sandy Twi? AN Series | sed by FM-12 


Size | FN-12 | NAS 679 





+ 4-40 y 50%,-60% | 1.3 69%, 
# 6-32 ' 50%, -60% 2.5 72% 
+ 8-32 , 43%,-52% 4.2 71% 
# 10-32 407,-47% 4.6 67% 
Y4-28 " 12%-26% 8.5 59% 


e-24 5.4 16%-25% 11.8 54% 


| | 
%-24 | 7.3 | 9.3 21% 19.5 63% 




















tRange of four most commonly used sheet metal nuts of NAS 679 type 
TRange for AN 363, 3464, 3465 





"MS 20364, MS 20365, MS 21040; NAS 1021, NAS 1022; AN 363, 
AN 364, AN 365 and AN Piain Nuts 


AIRCRAFT / MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SPS WESTERN, SANTA ANA, CALIF. 


where reliability replaces probability 
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Zero Radio Frequency Leakage! 


Quick-coupler latch ; 
connects and disconnects : ; a All-metal gasket 
joint in seconds assures full contact 
seal, no leakage 


Lightweight joint 
Choice of bross . : Offers 60% weight 
or aluminum flanges ; . savings over E.1.A. flanges 
to meet your needs . 


All-Metal CONOSEAL Joint Seals Perfectly 


INSTALLS QUICKLY ON ALL RIGID COAXIAL LINES 


Marman’s CONOSEAL Joint is designed to eliminate radio frequency 
| leakage in coaxial lines. It features an all-metal gasket sea! that seals 

lines subject to increased power. The CONOSEAL also provides a 
60% weight savings over stondard E.1.A. flanges and can be installed 
quickly, with minimum care and skill. 











Available in standard styles and special couplings for electronic 
equipment, some versions of the CONOSEAL are designed to operate 
at temperatures from —300°F. to +2000°F. with pressures up to 
20,000 psig. Marman CONOSEAL Joints are now used by Hazeltine 
Electronics Division 











Cross section of coaxial line shows how 
flanges of CONOSEAL Joint hold metal gas- For full details on Marman CONOSEAL Joints for electronic use, 
ket to provide 100% metal-to-metal line seal mail the coupon below CONOSEAL is an Aeroquip Trodemork 


= #\eroquip 


MARMAN DIVISION 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 
IN CANAD f 2UIP (CANADA) LTD., TORONTO 19, ONTARIO 
ts are j 3. and Foreign Patents and Other Patents Pending 


n CONOSEAL Joints for Coaxiol Lines 





Just 0.1° F Change 
Gets Fast Action... 


from a Fenwal 


THERMOSWITCH® Unit 


| 
1 


Series 17000 
THERMOSWITCH Unit 


Another 


Extreme sensitivity is an outstanding control char- 
acteristic of the Fenwal Thermoswitch Unit. Its outer 
shell is the heat-sensitive element . . . strut-and-shell 
assembly responds almost instantly to a change in 
temperature. Contacts are totally enclosed and pro- 
tected. There’s no thermal lag in the unit. Control is 
positive and precise. 


The compactness and light weight of Thermoswitch 
Units ideally suit them for use in missiles and air- 
craft. They can be used to control temperatures ac- 
curately from —100 to +1500°F at currents up to 
10 amps, 115VAC. Available as miniature, surface- 
mounted, or immersion types, with special variations 
to resist corrosion, extreme vibration, and shock, 
they’re simple, rugged, and reliable. 


Explore all the advantages and application possibilities 
of Fenwal Thermoswitch Units. For illustrated 
booklet, write Fenwal Incorporated, 122 Pleasant 


Street, Ashland, Massachusetts. 


example of how CONTROLS TEMPERATURE... PRECISELY 


























with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest te 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


XXIX This is the twenty-ninth of a series of advertisements dealing 


Cold-Finishing of Alloy Steel Bars: 
Grinding and Polishing 





Grinding and polishing of cold- 
drawn or turned alloy steel bars is 
the concluding discussion on the 
subject of cold-finishing. In the proc- 
esses of turning and_ polishing, 
and grinding and polishing (both 
of which require removal of surface 
metal), the surface finish of the bars, 
as well as their dimensional accu- 
racy and alignment, are improved. 
But the ultimate in quality of 
bright, smooth surface finish and ac- 
curacy is produced by grinding and 
polishing of either cold-drawn bars 
or turned bars up to 4-in. diam, 
inclusive. 


GRINDING AND POLISHING 


Sizes up to and including 4-in. diam, 
are generally confined to centerless 
cylindrical grinders. Larger sizes are 
ground on centers. A_ centerless 
grinder includes a grinding wheel, 
a regulating wheel for applying 
pressure against the bar, and a work- 
rest blade which both supports the 
bar and guides it between the wheel 
spacing. Automatic feed of the 
whole length of the bar is accom- 
plished because the regulating wheel 
is set at an angle of inclination with 
respect to the grinding wheel, and 
thus within this system the bar 
rotates and feeds during grinding. 
The bar is then polished to a mir- 
ror-like finish by passing through 
straightening rolls. 


Both processes of turning and 
polishing, and grinding and polish- 
ing, are applicable to normalized, 
annealed, or heat-treated carbon 
and alloy bars. These operations do 
not materially affect the mechanical 
properties. For this reason, the end 
product can be machined unsym- 
metrically, with little or no tend- 
ency to warp. 

Fundamentals Only. In the past 
four advertisements, we have out- 
lined basic fundamentals only on the 
cold-drawing of alloy bars, the effect 
of cold-drawing, turning and polish- 
ing, and grinding and polishing. 

Please keep in mind that Beth- 
lehem metallurgists have given long 
study to specifications with respect 
to chemical composition, grain size, 
hardenability, machinability, and 
the like, of cold-drawn alloy steel 
bars. If you would like additional 
information on cold-drawn products, 
or alloy steels, our metallurgists will 
gladly give you all possible help, 
without cost or obligation. 

When you are ready for new 
supplies of alloy steels, Bethlehem 
can offer the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor 
Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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Hycon 

Complete Systems 
for Any 

Aerial Recon Need 


Hycon's capabilities in systems man roblems and compiling one of the 
agement cover the field—right up to rid's most complete stores of sys- 
complete photo transmission equi tems knowledge, techniques, and 
ment which sends intelligence to the ponents for obtaining accurate in- 
ground instantaneously. Specializing gence from the air. As a result, 
in systems for use from medium t lycon has become one of the nation’s 
extremely high altitudes, Hycon h p suppliers of aerial reconnaissance 
complete systems capabilities for ystems to the U.S. Armed Forces and 
infra-red or photographic reconna {ATO countries. Please write for spe- 
sance...mapping...drone reconnai f r general technical information. 
sance...day or night operations... ex 
treme environments. From in-aircraft 
photographic and closed-loop 1 Hycon Mfg. Company 

equipment to ground-station receiv 30 Arroyo Parkway, Pasadena, Cal. 
ers, printers, photo rectifiers, Hy specialists in research, development 
does it all. Possibilities: unlimited { production of aerial reconnais- 
For mare than ten years, Hycon ha e systems, automatic test sys- 
been solving complex reconnaissance and communications systems. 





How CAMCO 
achieves foolproof 


maintenance 
with Ansco X-ray films 


Central Aviation and Marine Company, 
Sayville, Long Island, is America’s largest 
independent rebuilder of aircraft oil cool- 
ers. Inspecting a rebuilt cooler once took 
four hours by the old “rosette” method . 
and it was really an incomplete test that 
resulted in rejections by both the Air Force 
and airlines. 

Now CAMCO has switched to X-ray ex- 
amination. Total test time: 9 minutes. Rate 
of rejection: zero 

Says Ray Bennettson, “We've been using 
Ansco Industrial X-ray films for vears. 
Other brands have been tried but have 
failed to provide the combination of speed, 
gradation and casy readability that we get 





from Ansco films.” 

CAMCO is just one example of the many 
operations depending on Ansco in critical 
non-destructive testing applications. Why 
not contact your local Ansco representative 
today for information. Ansco, Binghamton, 
N. Y., A Division of General Aniline & 
Film Corporation 
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Ansco 
X-ray 








AUTHORIZED 
PLEXIGLAS DEALERS 
are located in these cities: 





Atlanta, Georgia 

Baltimore, Maryland 

Boston, Massachusetts 

Bridgeport, Connecticut 

Buffalo, New York 

Charlotte, North Carolina 

Chicago, lilinois 

Cincinnati, Ohio SO U rce 
Cleveland, Ohio 

Dalias, Texas 

Dayton, Ohio f S . 
Denver, Colorado 0 e rvi tS 
Detroit, Michigan 

Englewood, Colorado ° 

Fort Worth, Texas on Plastics see 
Grand Prairie, Texas 


Hanover, Pennsy'vania 


Hartford, Connecticut 

Houston, Texas 

indianapolis, indiana 

Kansas City, Missouri 

Los Angeles, California 

Louisville, Kentucky 

Memphis, Tennessee 

Miami, Florida 

Milwaukee, Wisconsin = 

Minneapolis, Minnesota SZ 

New Orleans, Louisiana by 
New York, New York ~ 


Newark, New Jersey 
Philadelphia, Pennsylvania 
Phoenix, Arizona 
Pittsburgh, Pennsylvania 








It pays to call an Authorized PLExIGLAS® Dealer when you need plastics. 
Why? He provides complete service on PLEXIGLAS acrylic plastic, other 
plastics and a wide range of accessory products. He gives prompt delivery, 
Richmond, Virginia and is qualified to help you with fabrication and technical information. 
Rochester, New York And your Authorized Dealer has a stock that includes almost any size 
Salt Lake City, Utah and thickness of PLEXIGLAS—clear and colored sheets . . . patterned, 
corrugated and extruded sheets. He is listed under PLEXIGLAS in the 


San Antonio, Texas . ‘ ; . ; ap 
Plastics section of telephone directories in major cities. 


San Diego, California 
San Francisco, California 
Seattle, Washington 


St. Louis, Missouri rd Rc | | &% HeAS 
St. Paul, Minnesota com PAW Y 


, New York 
Syracuse, New Yor WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


s for Industry 


Tampa, Florida 
Washington, D. C. 


Wilmington, Delaware 
in Canada: Rohm & Haas Co. of Canada, Lid., West Hill, Ontario 























You name it...we’ll stamp it 


one or a million @ minimum cost 


You’ll get better service on Stampings from the ordinary stampings shop. Therefore you get 


THE LAMINATED SHIM COMPANY. This is literally 
true because (a) we’ve been doing it since 1913, 
and (b) we’ve perfected our own special equip- 
ment, toolings and techniques—all unknown to 


“ONE SHORT 
PLUS” RUN 
METHOD METHOD 
Applies when you need just a More than “a few 
few pieces for prototypes or than production quantities 
experiment. We hold all critical Temporary tooling, simple dies 


dimensions, yet avoid tooling and special presses keep costs 
charges. down 


but less 


exactly what you want, including the degree of 
precision you need—any contour, often without 
dies—any size—any quantity—fast, and at a sur- 
prisingly low cost—according to our 


ee PRODUCTION “WATCH 
RUN DOG" 
METHOD “ SERVICE 
Applies when quantity, toler A routine procedure. We re- 


yntour factors evaluate repeat orders as to 
then use 


ance, size and cx 
justify our standard production juantity and specs 
tooling and/or nominal die the Method best for you 


charges 


“> Sa 
= | aes | 
$8 OEewce | 


cy 


Result: lowest possible cost per unit, regardless 
of quantity. Want more details? And suggestions 
for ordering Stampings economically? Send for 
STAMPINGS Folder No. 3—a most helpful refer- | 
ence booklet. | | 


—— 


AY DIVISION ¢ THE LAMINATED SHIM COMPANY, INC. 


5102 UNION STREET, GLENBROOK, CONNECTICUT 














rockets 
and 
missiles 


Componentry capabilities of the 
Kelsey-Hayes Company as a supplier of 
precision propulsion assemblies, structural 
parts and exotic high temperature 
materials for first and second generatio 
rockets and missiles include— 

Swivel nozzles. hydraulic control systems 
and auxiliary power supply systems for 
thrust vector control; weldments, rocket 
and combustion chambers for liquid and 
solid propeliant propulsion systems 

inner cones, exhaust cones, rotating wheel 
assemblies; vacuum induction melted 
alloys to withstand corrosive and 
extremely high temperature atmospheres; 
advanced design, research and develop- 
ment in gas dynamics, internal ballistics 
transient heat and thermal stress analysis. 
Kelsey-Hayes Company, 


General Offices: Detroit 32, Michigan 


KELSEY- 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for industry and Home 


18 PLANTS: Detroit and Jackson, Michigan: 
Los Angeles: Philadelphia ¢ 

Pennaylvania; Springfie 

and Utica, New York; Davenport, lowa; 


Windsor mfar Ca 








SILICONE NEWS from Dow Corning 





5102 UNION STREET, GLENBROOK, CONNECTICUT 


Seals With+t Zero Tolerance 


Forms Airtight 
Weather -Proof 
Enclosure 


SILASTIC RTV 


Aircraft and missile engineers have found an effective material for sealing 
airframe members and other parts. It’s Silastic RTV, the Dow Corning 
room temperature vulcanizing silicone rubber. 

In the F-102 and F-106* canopies, for example, engineers at Convair 
Division of General Dynamics (San Diego), specified that the windows be 
“floated” in Silastic RTV. This window seal maintains cockpit pressure 
but resists cracking and checking and other effects of weathering and 
ozone. It remains pliant in spite of stratospheric cold. 

And Silastic RTV seals are easy to form. Semi-fluid in nature, the RTV 
can be applied by caulking gun directly to the spot you want sealed. In a 
short time (you can vary the time from a few minutes to a whole day) the 
fluid sets up to a rubbery solid, and you have a seal with tolerances 
to + zero. Other uses of Silastic RTV, aside from caulking and sealing, 


F-106 € TA DART 


include potting of electronic gear and 
making of molds for prototype parts. Vari- 
ous consistencies are available for applica- 
tion methods other than caulking gun. For 
further information on this product, send 
for literature: “How To Use Silastic RTV.” 
Address Dept. 0902. 


TYPICAL PROPERTIES OF SILASTIC RTV SYSTEMS 


Fluid 
Grode 


30 to 65 
250 to 850 
100 to 250 

—100 





Caulking and 
Putty Grade 


20 to 55 

225 to 450 

120 to 400 
—178 to —100 


After Vulcanizing 
(24 hours at 77 F) 





Hardness, Shore A 
Tensile Strength, psi 
Elongation, percent 
Brittle Point, degrees F 
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EDITORIAL 





Perspective on Safety 


Senate hearings conducted by Sen. Monroney’s sub- 
committee on aviation have provided a good perspec 
tive on the air safety problems facing civil aviation, par 
ticularly the air transport industry. One of the main 
considerations of the Senate group has been to explore 
the efficacy of the Federal Aviation Act which created 
the Federal Aviation Agency a little more than a year ago. 
It is certainly appropriate to review the operations of 
this agency to determine whether it has produced the re 
sults that this legislation was aimed at 

It is pretty clear from the testimony of most witnesses 
appearing before the Monroney subcommittee that, while 
there are many minor differences of opinion on how the 
Federal Aviation Agency should function, there is gen 
eral agreement that the act has stood its initial test of 
time, and the FAA is roaring down the right track 

Biggest criticism of FAA has been of the speed and al 
leged arbitrariness of its rule-making procedures. ‘There 
has been an acute need for accelerating the prolonged and 
often pointless debates that made the old rule-making 
process so ineffective and kept it so far behind the cur 
rent operational problem of aviation. We can under 
stand the feeling of urgency that has stimulated Elwood 
R. “Pete” Quesada, the FAA administrator, to compress 
this rule-making cycle. We can.also sympathize with 
his impatience at having to listen to the shrill and monot- 
onous tirades of special interest pleaders who infest 
Washington and use the headlines they gain attacking 
FAA to impress the dues’-paying members of their respec 
tive special groups 

However, it is apparent that whatever the validity and 
justice of its case, FAA would do well to provide for more 
informal and public discussion of its proposed rules rather 
than adhering strictly to the letter of administrative pro 
cedures. It is also evident that, while “Pete’’ Quesada 
needed to throw the book at violators of air safety regu- 
lations without fear or favor to establish the fact that he 
meant business, some of his subordinates have carried this 
intent beyond reasonable grounds in some instances and 
have descended to a “nit picking’ and over-legalistic ap- 
proach to safety enforcement 

Chere can be no sympathy from the public or air trans- 
port industry for the type pilot behavior cited by “Pete” 
Quesada in his testimony before Sen. Monroney's group. 
l'AA must continue to prosecute this type of irrespon- 
sible, willful violator with all the vigor at its command. 
The Air Line Pilots Assn. and other pilot groups must 
support this type of safety enforcement or lose their 
effectiveness as legitimate spokesmen for the majority 
of pilots who have a most sincere interest and the biggest 
stake in safety achievements. 

Nobody believes that pilots who slept with their feet 
on the radar, barred FAA inspectors from the cockpit or 
flew into a mountainside in broad daylight are typical 
of the majority of airline pilots. But they are typical of 
an irresponsible minority who must be combed from the 
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air by concerted action, beginning with company quali- 
fication programs and supported by FAA as a last resort. 
Airline top management too must devote considerably 
to its safety problems and provide more 
support for its operations’ people in their clashes with 
comptrollers over the admittedly high cost of many safety 
contributions. FAA safety regulations are aimed at prov- 
tandards, and some airlines have been 
id of FAA in adopting new safety devices, 
radar, and in exceeding FAA require- 

1s as copilot qualification and the retire- 
juipment. Airline operations’ personnel 
acutely conscious of safety problems as 
vigorous in their attack on them. But 
fall short of achieving their goals be- 
misunder- 
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find their mailboxes containing less FAA 
if they do an increasingly better job of 
wn backyards. Virtually everybody testi- 
Monroney’s group agreed on the major 
unsolved safety problems facing aviation in traffic control 
and termina! facilities. As we have pointed out so often, 
the current FAA leadership cannot be held accountable 
for this deplorable lag in developing, financing and in- 
stalling a modern electronic navigation and traffic control 
system and high intensity lights. This is the area that 
needs concerted effort by all elements of aviation, includ- 
ing Sen. M ney’s group and their legislative colleagues 
in both the House and Senate. 
his is the area where, without effective action today, 
the safety lems of tomorrow are certain to be com- 
ire getting a little impatient with the 
riticism of FAA Administrator Quesada 
show” and “dictator.” For it is in this 
trying to make up for the precious time lost 
mad” CAA administrators, who fumbled 
these vital programs, that the first year of 
required the vigorous drive displayed by 
la to overcome the inertia of the broad- 


pounded. We 


monotonot 
asa on 
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seated bur rats 

We ean hope he can instill more of his vigor 
into the tiers of FAA leadership that he will leave 

hen he retires. There is little profit for 

iviation business in continuing the spe- 
niping that has muddied the Washington 
in recent years. Real safety achievements 
from regulations or legal proceedings. They 

d only by a genuine spirit aimed at top- 
rmance all down the hine. 

Che immediate problem is to push modernization of 
navigation, trafic control and airport facilities as fast as 
possible and to develop an effective industry-government 
relationship that will keep pushing toward this goal long 
rrent FAA leadership has retired. 

—Robert Hotz 
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Ulustrated: 40 Pound Thrfst Motor Assembly 
(one-third actual size) 


1. Squib Vaive, 2. Tank-Pressure Section, 
3. Tank-Fuel Section, 4. Solenoid Vaive, 
5. Decomp Chamber, 6. Nozzie. 
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are highly reliable, now in production. Today 
being used on the NASA Scout, Air Force Thor, 
and the Air Force HETS, they are low in cost, 
light in weight, highest in performance. Kidde 


systems use mono-propellant, bi-propellant, cold 


gas, or solid fuels. Thrust motors from 2 to 600 
pounds. For repeatability, response, and reliability 
in reaction control equipment, Kidde can serve 
you best! Write to Kidde today outlining your 


reaction control requirements. 
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Walter Kidde & Company, Inc., 218 Main St., Belleville 9, New Jersey 
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WHO'S WHERE 








In the Front Office 


Clyde Skeen, formerly with Boeing Air- 


plane Co., is now executive vice president 


general manager of Temco Aircraft Corp., 


Dallas, Tex 


Guy B. Entrekin, president and a director, 


Communication Accessories Co., Lee’s Sum 
mit, Mo., a subsidiary of Collins Radio Co 
Mr. Entrekin succeeds Oliver J. Greenway 
who continues as a director 

Alfred H. Norling, vice president-cco 
nomic planning, Capital Airlines, Inc 

Frederick E. Burnham, vice president- 
finance, Chance Vought Aircraft, Inc., 
Dallas, Tex 

Charles B. Buckley, assistant to the presi 
dent-corporate planning and development, 
Douglas Aircraft Company, Inc., Santa 
Monica, Calif 

Alexander G. Hardy, senior vice president, 
National Airlines, Inc 

Robert F. Goodwin, president, Airtek 
Dynamics, Inc., Los Angeles, Calif., su 
ceeding Gustave G. Michel, now chairman 

Forbes Morse, a director, Waltham Pre 
cision Instrument Co., Waltham, Mass 
Mr. Morse is president of Electro-Mec 
Laboratory, Inc 

Dr. Robert W. Cairns, a director, Her 
ules Powder Co., Wilmington, Del. Dr 
Cairns is director of research for Hercules 

Allied International Corp., New York, 
i te Oe lected the following as dire« 
tors: Frank A. Ryan, vice president, United 
Aircraft Products, In Harold F. Ames, 
vice president, Electrosnap Division of 
Controls Corp., Louis Pitinsky, president 
Dare, In 

Dr. Sidney Lees, president and technical 
director, Instrument Research, Inc. of 
Washington, D. C., and Cambridge, Mass 
and Dr. Louis H. Glassman, vice president 
and general manager 

Lt. Gen. Roy H. Lynn (USAF, ret 
president, [T&T Communication Systems 
Inc., Paramus, N. J., a division of Inter 
national Telephone and Telegraph Corp 

James C. Elms, vice president and general 
manager (defens operations), Crosley Divi 
sion, Avco Corp., Cincinnati, Ohio 

Wyman L. Henry, vice president-market 
ing, Beech Aircraft Corp., Wichita, Kan 

John J. Carpenter, a vice president, Bul 
ova Watch Co., Jackson Heights, N. Y 
and general manager of the company’s new 
Industrial and Defense Division 

Joseph M. Hertzberg, vice president-mar 
keting, Philco Corp.'s Government and 
Industrial Group, Philadelphia, Pa 

Lawrence F. Boland, executive vice presi 
dent, The Beryllium Corp., Reading, Pa 

Joseph D. Fessio, vice president-sales and 
services, South Pacific Air Lines 

John M. Bodley, special assistant to the 
president and also to the general manager 
of Acrojet-General Corp., Sacramento, Calif 

David Keyser, chief congressional liaison 
officer, National Aeronautics and Space 
Administration, Washington, D. C. 

Joseph H. Tippets, director, Bureau of 
Facilities and Materiel, Federal Aviation 
Agency, Washington, D. C. 

(Continued on page 129) 


AVIATION WEEK, February 8, 1960 





INDUSTRY OBSERVER 


velopment of a controllable nose cone 
for the Air ForceConvair Atla ontinental ballistic missile to give it 
the capability of changing its flig ath from a straight ballistic trayectory 
and complicate the task of anti-I\CBM defenses. Soviet Union is believed 
to be working on a similar vehicle 


> General Electric is working towar 


> Flight test program for the General Electric J93 turbojet programed for 
North American Aviation’s Mach 3 B-70 bomber has been temporarily 
delayed, although a Convair B-58 with an underbelly pod structure designed 
for testing the engine is available at Edwards AFB, Calif. USAF thus far 
has failed to allocate funds to furnish the engine and conduct the flight 
test program as originally planned. One engine will be tested this year in 
the low altitude wind tunnel at Arnold Air Development Center but not in 
the facility's high altitude and high Mach number wind tunnel. 


© Defense Department is investigating half a dozen techniques for detect- 
ing the launching of ballistic which make use of electromagnetic 
energy reflected off the ionosphere in addition to the Office of Naval 
Research developed Project Te: AW Aug. 17, p. 33). Although the new 
detection techniques are not exp to be as reliable as the Ballistic Missile 
Early Warning System (BMEWS), they would require only a few relatively 
inexpensive, easily installed facilit The techniques are viewed as supple- 
mental, not competitive, to BMEWS and Project Midas early warning 
satellites. 


> Advanced Research Projects Agency has dropped its Project Tackle com- 
munications satellite program, an instantaneous repeater type that was 
intended to test microwave system components to be used later in Project 
Decree, a 24-hr. hovering communications satellite. ARPA is continuing 
Courier, the delayed repeater communications satellite under development 
by the Army Signal Corps, and Project Steer, an instantaneous-repeater type 


polar-orbit satellite being developed by Air Force for use by Strategic Air 
Command. 


> Air Force within the near fut ll initiate an experimental operational 
program to disperse North A n F-100s on zero-length launchers to 
determine the feasibility of a ting the plan on a wider scale (AW Nov. 9, 
p. 103). Most of the disper ft under the experimental program will 
come from Tactical Air Cor nits stationed in the Far East. 


> Air Force has installed prototype equipment for its Midas early warning 
satellite in an aircraft to check its ability to monitor and follow the trajectory 
of U.S. missile test launches. 


hydrazine fuel mixture and nitrogen 

to be the most likelv high energy, stor- 

vith Martin’s Titan ICBM (AW Feb. 1, 

mbination—278 sec.—compares well with 
resent Titan propellant combination of 
lensity impulse of 327g-sec./cc. is con- 


ce of liquid oxygen-RP-1. 


> Hydrazine-insvmmetrical 

tetroxide oxidizer is now con 
able propellant combination f 
p. 24). Specific impulse of t 
286 sec. specific impulse of 
liquid oxygen and RP-1, wh 
siderably higher than the 29 


> Wright Air Development Division will soon call for industry proposals 
for a cryogenic gyroscope, with drift rates in the order of 0.0001 deg. per 
hour, for use on ballistic missiles (AW Feb. 1, p. 72). Approximately a 
dozen companies engaged in gyroscopic and/or cryogenic work attended 
recent WADD pre-bid briefing conference in Dayton. 


> Maritime Staff of Japan’s N 
program leading toward li 
for anti-submarine patrol 
Lockheed P2V-7 and Grur 
work, is scheduled to be p 
the program is 26 by 1970 


nal Defense Agency is drafting a 10-year 
production of a Japanese-designed seaplane 
f the aircraft, designed to replace the 
S2F now used by Japan for ASW patrol 
| in 1963. Total aircraft planned under 
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Cutting back the Thermal Thicket 


, * great strength and high scaling resistance of HAYNES 
alloys at temperatures of 2000+ deg. F. are providing 
long service life in the hottest areas of jet engines. Flame 
holders, flame steps and afterburners are some of 
the hot spots where the properties of HayNes high-temperature 
alloys are helping combat burnout, erosion, and stress 
in the jet, ramjet, missile, and rocket fields. 

There are twelve HAYNEs high-temperature alloys to 
choose from, formulated to handle virtually any heat condition. 
Among them: HAsTELLoy alloy X with remarkable resistance 
to oxidation up to 2200 deg. F. Haynes alloy No. 25 that 
resists stresses, oxidation, and carburization up to 2000 deg. F. 
And HasTELLoy alloy R-235, outstanding in the 1500 to 
1750 deg. F. range. All are readily available. 


Solving high-temperature problems through aLEOowyvs 


research is part of Haynes Stellite’s complete 
metallurgical services. This metallograph is HAYNES STELLITE COMPANY 
used to observe metals at 2200 deg. F. Division of Union Carbide Corporation ‘ is a 
Kokomo, Indiana : U NIOWN 
(oy Ne ssiie) = 
Address inquiries to Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y. pois >? ae ase meet 


“Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 

















Martin Titan Management 


Air Force is still not satisfied with Martin Co.’s man- 
agement of the Titan program and is not completely 
convinced that Martin Chairman George M. Bunker's 
move to Denver to take over the program will solve the 
problem. USAF feels the company should strengthen 
its management structure with additional executive talent 
and that there is still a need for Air Force supervision 
of the way Martin runs the Titan program. Some 
thought has been given within USAF to possible finan- 
cial penalties to recoup any losses from Martin short- 
comings in the program. 

Bunker took personal charge of the Titan program 
last month and merged Titan operations of the Denver 
Division, Activation Division and Cocoa Division into 
a single, integrated division based in Denver (AW Jan 
+, p. 18). Just before Bunker took over as general 
manager of the Titan program, Air Force Ballistic Mis- 
sile Division and Space Technology Laboratorics com- 
pleted a management survey of the program, and changes 
were recommended. 


Symington’s Pentagon Plan 


Reorganization plan for the U. S. military structure 
proposed by Sen. Stuart Symington (D.-Mo.) last week 
would impose a centralized management pattern on the 
Defense Department without actually abolishing the 
individual services. Under secretaries of defense would 
replace the service secretaries to handle administrative 
functions, and the President would establish unified com- 
defense, strategic, combatant, logistic and 
Defense secretary would have the power 


mands for 
other purposes 
to transter personnel from one service to another 

Chief of Staff of Defense would be named under the 
Symington plan to head the Joint Chiefs of Staff with 
power of final decision over all matters coming betor 
the JCS. Chief of Staff of Defense respon- 
sible for preparing a single, over-all war plan for all the 
services and for assigning tasks to the services under this 
plan. He also would review major personnel and mate- 
rial requirements of the services in hight of the war plan 
and set policy for joint training of the armed forces. 


would be 


Eisenhower on the Space Race 


President Eisenhower continued to deny that the U. S. 
is in a prestige-laden space race with the Soviet Union 


last week. At the same time, the Administration was 
asking Congress for increased funds to hasten progress 
on the super boosters which represent the nation’s only 
real current prospect for surpassing Russian achievements 

Asked at his news conference about the statement by 
U. S. Information Agency chief George Allen that U. S. 
prestige abroad has suffered from Soviet space successes 
(see p. 61), Eisenhower noted that he had recently re- 
turned from a lengthy trip which indicated the nation’s 
prestige is high internationally. Granting that the coun- 
try wants to move ahead in space as in every other field, 
the President cautioned that: 

“The reason for going into space, except for those ac- 
tivities that are carried on by the Defense Department 
as having some value to the security of the country, is 
purely scientific. Therefore, you are not talking about 
racing them in finding the particular items or in naming 
the particular course that you are going to run in this 
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race; you work out a proper and an appropriate plan of 
scientific exploration, and vou follow it positively, rather 
than trying to follow along behind somebody else. 
“Now, it is—I have said time and again that because 
the Soviets are far ahead in this very oo booster and 
engine, that, so far as distant space exploration is con- 
cerned, they ar ng to be ahead in that regard for 
some time, because it takes time to get that engine built. 
“Now, just taking it over, this Saturn project from 
the Army, I have, after a long study by the space agency 
—have determined that the amount of money that we 
that particular thing was not sufficient, 
hundred million being devoted, or 
d for devotion to it. I believe it will 
| | believe that—implies not only the 
United States to go ahead rapidly 
lieve that we can look forward at the 
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Another View 


Dr. George B. Kistiakowsky, the 
idviser, recently told a meeting of 
il Society that the U. S. “cannot 
real political implications of various 

iccomplishments in outer space that 

ymbolic meaning to the world at 
large 

Dr. Kistiah aid it is unfortunate that techno- 
logical spect rs tend to be viewed by the public and 
the press a measure of scientific and technologi- 
cal progre thus of military power. He said the 
U.S f hievements in space have easily matched 
those of the S Union, notwithstanding the greater 
Soviet “technological spectaculars.” 
He also said t S. should not accept a secondary role 
in future activities requinng large rocket 
boosters, but d that “we must accept the technical 
reality that 1 vigorous national effort . . . there 
are limits o1 juickly the gap can be closed, and these 
limits are et by technological factors.” 


scient 


publicity gi 


Nuclear Weapons for Allies? 


The Pre ilso hinted last week that he favors 
transfer of nuclear weapon capability to nations 
allied with the U. S. He told newsmen he would not 
divulge nuc!l iformation which the Soviet Union does 
not alread: but that, when the Soviets have the 
informatior know-how, “it’s pretty hard for me to 
understand ve don’t do something with our allies, 
as long as they themselves stand with us firmly in defend- 
ing against the probable aggressive intent of communism.” 


Justice Studies Vertol Merger 


Justice Department is studying the proposed merger 
between Boeing Airplane Co. and Vertol Aircraft Corp. 
to determine whether it would violate the anti-merger 
provisions of the Clayton antitrust law. Under the pro- 
posed merger, Boeing would move into the short haul 
and commuter market by acquiring Vertol and operating 
it as a d n. ‘The merger would be accomplished 
through xchange of two shares Boeing stock for 
each three res of Vertol stock. 

—Washington staff 
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NASA Plans Two Launches a Month Over 


By Ford Eastman 


\cronautics 
plans to 


Washington—National 
and Space Administration 
launch an of two 
vehicles a month for the next 10 years 

Associate Administrator Richard | 
Horner told the House Committee on 
Science and Astronautics that the num 
ber of major firings scheduled for th 
last half of Fiscal 1960 thr 
1969 totals approximately 260. Missions 
will range from test firing of 
and upper stages to deep 
tific probes and manned flight around 
the earth and moon (AW Feb. 1, p. 25 

Horner told the 
headed by Rep. Overton Brooks (D 
La.) that in Fiscal 1962 and bevond the 
if first-stage launch ve 
hicles will be reduced to one solid pi 
pellant rocket, the Scout, and thre 
liquid propellant rockets, the Thor, At 
las and Saturn 

He said NASA also mav eliminat« 
the Thor earlier than expected, leaving 
only the Scout, Atlas and Saturn as first 
stage rockets 


average major space 


ugh Fiscal 
boosters 


space scicn 


: I 
aiso mimiuttec 


present vaneti 


Development Testing 

The 1.5-million-lb.-thrust F-1 engi 
under development by North Amen 
Aviation’s Rocketdyne Division 
scheduled to begin devel 
ing until 1968 and is 1 t 
become operational until tim¢ 
after that 

Restricting the number of 
types will reduce the cost of the pro- 
gram, Horner said, and increase the re 


vehick 


j 


iV 
TRANSMITTER 


TRANSMITTING 
ANTENNA 


TIROS METEOROLOGICAL satellite is due for launch by Thor-Able within next few weeks. 
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1960 
(lest half) 
Vehicles 
Redstone 3 
Atles ! 
Juno ll 3 
Thor-Able 
Atias-Able 
Scout 
Thor-Delte 
Thor-Agene 8B 
Atles-Agene B 


Atias-Centaur 
* Seturn 
* Neve Type 


12 





NASA's Anticipated Major Vehicle Launchings 


1961 
(querters) 


* Does not include any vehicles to be added under supplemental Fiscal 1961 budget requests 


Fiscal Yeors 
"62 "63 "64 "65 "66 ‘67 "68 ‘69 Totols 
2 
2 1 


~_ 
*- 2 


a Swwe 


a« 
w 


_ 
~ 


4 
2 


28 23 25 #28 28 28 29 3 260 








liability through more expenen vitl 
ai 


| ae) 
+ will 
including 8% 
Agena B up 
Hustler 


uppectl 


limited number of sy 
Of the shots scheduled, 10 
be made with the Atlas 
with cither the Lockheed 
per stage powered by the Bell 
x the Convair Centaur 
stage powered by two Pratt & Whitney 
liquid hydrogen engines 
Total of 57 Thor firings ar hed 
including 43 Thor-Agena B vehi 
cles beginning in Fiscal 1962. If th 
Chor is eliminated, the number of At 
las-Agena B or Atlas-Centaur boosters 


increased 


each of 


] 


ule d 


may be 

Next largest number of any one typ 
of booster to be used is the Scout 
NASA plans to fire 56, including four 


last quarter ot biscal 1960 fol 
in Fiscal 6) 


through 1969 


four mor and 


ix a vear from then 


Under orginal plans, when the original 
Fiscal 1961 budget request of $502 mil 
lion made, NASA had planned a 
total of Saturn 
supplemental $90 million for S« 
number may be 


Phase Out 
Boosters to be phase d out of the pro- 
gram include 


@ Redstone 
the remainder of the curt 


was 
Under | 


out this 


vehicles 


increased 


One is to be fred during 
ent fiscal vear 
followed by a final seven in Fiscal 196) 
@ Juno Il—Five shots remain, including 
one this fiscal vear, four the 
e Thor-Able—F'inal two firing 
scheduled before the end of March 

@ Atlas-Able—One is scheduled to be 
fired between March and the end of the 
fiscal year, while the final vehicle is to 
be launched during the first quarter of 
Fiscal 196] 

© Thor-Delta—A total of 12 remains, in 
cluding two this fiscal vear, five the next 
and five during the first quarter of Fiscal 
1962 

© Atlas—One Atlas without added stages 
will be fired during the current fiscal 
year, six during Fiscal 1961, six more 
in Fiscal 1962 and one in Fiscal 1963 
All other Atlas vehicles to be launched 
in the 10-year program will have added 


next 


stages 

Horner warned, however, that NASA 
in developing its 10-year plan expects 
to modify it from year to vear on the 
basis of realized experience, develop- 
ment progress and resource availability 

Under the plan, Horner said, in 
creased boost capabilities are expected 
to be realized starting in late Fiscal 1961] 
and carly Fiscal 1962 through the in- 
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= Next Decade 


troduction of Thor-Agena B, Atlas- 
Agena B and Atlas-Centaur 
Additional capability will be available 
when the Saturn becomes operational, 
now expected late in 1964 under the j 
accelerated schedule. Improved upper On 
stages on the Saturn will permit even L€p 
greater payloads being boosted. Beyond 
the Saturn is the F-1 Nova with a 1.5 4 
million Ib. thrust toward the end of f 


the 1960s. f 
] P is 


No Specific Backups y, " 
Horner told the committee thet no ATLAS-AGENA will be used to impact a spacecraft on the moon, probably late in 1961. 


specific backup boosters would be pro- 
vided for each pavload or expenment, 
except possibly where some unique pro- 
gram requirements prevail. He said 
“It is our objective to play our ex- 
periments in cach of the major program 
areas as a coherent and integrated effort. 
Each miajor experiment will be carefully 
related to the over-all program objec- 
tives, based upon the results of previ- 
ous flights, and generally increasing in 
sophistication as time progresses 
“Many of the spacecraft will in 
themselves be related through the use 
of common structural frames, power 
supplies and instrumentation. There 
will also be many which, though differ- 
ing in their performance objectives, use . * : 
launch vehicles of the same type a a to re 
In such a program the best utiliza- : “lle > 
tion of our resources is not realized by ATLAS-CENTAUR will send probe to nearest planet. First launch may occur late next year. 
yroviding backup boosters for each pay- 
toad Rather, it should be considered 
that a launch is scheduled periodically, 
in this case (lunar and interplanctary 
exploration) cach three months and, if a 
catastrophic failure is experienced with 
anv one launch, then a determination 
can be made at that time as to whether 
a similar spacecraft should be flown on 
the next vehicle 
“The need for extensive ground test- 
ing of all spacecraft requires that spare 
devices be produced in cach case. It is 
therefore possible to assemble an addi- 
tional spacecraft to replace a failure on 
reasonably short notice.’ 


: 





Increased Cost 


Horner also warned the committee 
that the cost of the national space 
program will increase substantially 

In view of the half billion dollar 
obligation rate during the current fis- 
cal year,” he said, “and the proposed NIMBUS SATELLITE will follow the Tiros series in National Aeronautics and Space Admin- 

program for Fiscal 1961, it is likely _ istration’s meteorological satellite program. The 650 Ib. Nimbus will be launched by a Thor 
that a natural growth of developments Agena B booster from the Pacific Missile Range and will scan the earth’s surface for 
now under way will lead to a budget weather patterns from a 600 mi. circular polar orbit. Satellite will be earth oriented and 
request of more than $1 billion in the _ stabilized by pneumatic and inertia wheel technique. Solar cells and storage batteries will 
following year with a growth to more supply power to Nimbus during its six-month life, and instrumentation will include 
than $1.5 billion a few vears later.” advanced television and scanning and non-scanning infrared equipment, with later versions 

Harold B. Finger, chief of NASA‘s _ to carry spectrometer and radar equipment. NASA is exploring the possibility of establish- 
nuclear engine programs, told the com- _ ing a station near the polar area for maximum data acquisition from the polar orbit. 
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~ POUNDS 


LARGEST INDIVIDUAL 


SPACECRAFT SIZE 


_ oal 


9 60 61 62 


ull 


63 64 65 66 67 68 6&9 


FISCAL YEAR 


ANTICIPATED growth of NASA’s payload launching capability in the years from 1959 to 
1969 is shown in terms of weight of satellites sent into near-earth orbits. 


mittee that the initiating the 
development of a 


to be us 


IZENNCY 15 
liquid 
ed in the re 


hydrogen 
cooled-jet nozz] 
actor test program leading to a nu 
rocket engine. The program i 
carried on jointly by NASA 
Atomic Energy Commission 
One possible method of flight testing 
rocket systems, Finger said 
stage Saturn 
nuclear rocket stage int 
After th 


started 


] ' 
iCal 
being 


ind the 


nuclear 


fO use 1 two vehicle to 


boost } 
stage 
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it could be ind tested ut 
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conditions simulating those t 
be encountered in a useful | 
mission 


Such an orbital 


could be 


nuclear rocke 
thrust 
der of 2 


he said, 1 low 


ictor powcr system on the 
megawatts 

H WwWCVCI if 
ipplied as second rather 
ind if the 
useful missions te 
the Saturn, significantly hig 
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would be required 


, 
rockets 


than 


wel ippu a 
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Administration Asks Extra Money 
To Accelerate Saturn Program 


ill 


By Craig Lewis 


Admini 
creased its budget 
1961 by $113 millios 


boo ter 


Washington— I h¢ 
space 
Fiscal 


to accelerate Iper 


and hasten the dav 
tional Saturn booster with liquid 

s will be ava 
ind Space 


when an 


gen-fucled upper stage 
National Aeronautics 
ninistration 1s now 
how to provide additional fun 
ccelerated Saturn program during 
present fiscal year—probably by 
fers from other programs 
gress grants present budget 


Saturn will dominate the NASA budget 
25 of the 


ving 


ind, 


anests 
ju 


in Fiscal 1961, with 
agency's new spending authorit 
The $113 


aquest was 


million supplemental r 
submitted after President 


isked NASA to determine 


would be 


Fisenhower 
how much extra money 
needed to accelerate the super booster 
program (AW Jan. 25, p. 29). It covers 


soul on the F-] 1.5 million |b.-thiast 


28 


: :, 
gle chamber engine and on a n 


200,000 Ib.-thrust liquid hydr 
per stage engine, as well as the 
redesigned Saturn vehicle with 
taur liquid hydrogen upper stag 
Under — th iccclerated per 
hedule, an interim Saturn vehicl 
will be operational 
1964. This vehicle will have the Satur 
booster with its eight clustered Rock 
dyne H-1] engines for a first stage. Se 
will be four 
liquid hvdrogen engines 
improved versions of the Pratt & 
nev XLRII5 Centaur engin 


will be twe 15.000 Ib 


ignated C-] 


?0.000-lb.-thrust 


ond stage u 
which 


will be 
Whit 
Vhird 
stage XLRI15 
CTigine¢ 
A second interim 
C-2, will have a new second stage com 
posed of two of the 200,000 Ib. hydro 
engines NASA is planning to d 
Third and fourth stages will be 
from the 


vehicle, designated 


gen 
velop 
the s« 
C-1 vehick 

Final version of Saturn will be 
described by AVIATION 


cond and third stages 


1 hive 


stage vehicle as 


Week in its Jan. 11] issue (p. 26). First 
stage will be the clustered Saturn 
booster, second stage will use four 200,- 
000 Ib. hydrogen engines, and the top 
three stages will be the same as those 
on the C-2 vehicle. 

The latter two versions of the Saturn 
vehicle will be available as soon as 
NASA's projected liquid hydrogen-liq 
uid oxygen engine is available. NASA 
held a meeting here last week to brief 
prospective bidders on this new engine 
project 

Companies attending were Bell Au 
craft Corp., Electric Aircraft 
Gas Division, Aerojet-Gencral 
Corp Division of North 
American Aviation, Pratt & Whitne 
Aircraft Division of United Arrcraft 
Corp., Reaction Motors Division of 
Thiokol Chemical Corp. and AiR« 
search Division of the Garrett Corp 

Wernher von Braun, director of 
Army Ballistic Missile Agency's Devel 
opment Operations Division told 
Congr last week that under previou 
funding plans one Saturn 
been flight tested in 1961, two in 1962, 

four in 1964, with 


) 
ithona in 


Gencral 
lurbine 


Rocketdyne 


would h ive 


1963 and 
le becoming ype! 
i Under the 
Saturn will be flight tested next 
tested in 1962, fi 

1964 before the 
operational in the 
rtcer of that vear 

test flights wall us¢ 

first stage with dumm 


for ballast. Later flights 
upper 


new pl in, the 
 ¢ 
4 } ” 


one in 


ly 
ont 


hvdrogen fucled 
Braun said all fit stage 
overed. He 
ious funding plans pro 
Saturn 


production can be in 


ilso said 


tc Tce 


roduction of four 


1 vear with th 
After 
production 





Minuteman Schedule 


Washington—First test launchings of 
Air Force’s Minuteman solid-propellant 
intercontinental ballistic missile are now 
scheduled for sometime in August, with 
the missile attaining an initial operational 
capability in late 1962 or early 1963 
Contract for production of the Minute 
man second stage was recently awarded 
First 
pulsion units are being developed by 


Thiokol Chemical Corp. 


Acrojet-General Corp stage pro 
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STATIC TEST STAND at Army Ballistic Missile Agency's Test Laboratory at Hunt 
Ala., has been modified for first static firing of the 1.5 million-Ib. thrust Saturn 
lower originally was 149 ft. high and used for Redstone and Jupiter missile tests 


height is 175 ft. Forces are absorbed by concrete resting on piling driven into 


Of the $113 million added to the 
riginal $802 NASA 
request, $15 million is for the F-1 en 
gine and $8 million is for the 200,000 
lb. hydrogen engine. These funds are 
added to $26 million for the F-1 and 
$8 million for the hydrogen engine in 


million budget 


the original request 

Che remaining $90 million is added 
to the $140 million previously requested 
for Saturn, bringing the total to the 
$230 million onginally asked by the 
Saturn development group when it 
first submitted its Fiscal 1961 budget 
to the Administration. Von Braun 
ud Saturn funding in the current 
fiscal year is $71.5 million, including 
$1.5 million for overtime work author- 
ized by the President 

Che extra $90 million for Fiscal 1961 
includes $3.2 million for overtime on 
Saturn, plus $53.3 million for research 
and development. The $53.3 million 
will go to industry, principally for de 
velopment of the upper stages using the 
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hed 


lb. and 
hydrogen engines 

The ppl 
cludes $33.5 million for <« 


20,000 Ib 


15.000 


; 


mental reques 
ind equipment. This mon 
used to enlarge the Saturn 
area at ABMA’s Huntsville fa 


to build a second static test 





Dyna-Soar Crew 


Washington—Air Force is now 
ing the criteria on which to bas: 
selection and training of pilots f: 
Dyna-Soar boost glider. USAF ma 
cide that all test pilots of the futu: 
should be trained to man Dyna-So 
and Mercury-type vehicles as well a 
ventional aircraft. Pilots probably will 
be assigned to Edwards AFB, Calif 
for training under the supervis 
the already-existing Manned S 
Test Section there. 











MODEL of Saturn is displayed at Redstone 
Arsenal. An interim Saturn designated C-1 
will be operational by 1964. First Saturn 
will be launched next year. 


Huntsville and a second Saturn launch 
pad at Atlantic Missile Range 

All these extra funds are for Fiscal 
1961, and NASA has to find a way 
inder its already cramped Fiscal 1960 
budget to accelerate the super booster 
programs and launch development of 
the 200,000 Ib. hydrogen engine im- 
mediately. One suggested method is to 
reprogram funds from other sources for 
the balance of Fiscal 1960, then shift 
the reprogramed amounts back when 
extra funds become available July 1. 

While endorsing the projected trans- 
fer of his group to NASA, von Braun 
said a problem has developed because 
only about 10% of the 250 top-level 
jobs authorized for NASA remain un- 
filled. He said there are not enough 
of these jobs left to cover the high- 
level personnel being transferred to 
NASA, but Rep. George P. Miller 
(D.-Calif.) said he would introduce 
legislation to provide 100 additional 
positions to solve the problem. 
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MALFUNCTION in a pump caused an abort of Titan B-7A at left; at right is successful 
launch of Titan B-7A. Second stage (below) is 41 ft. long, has 80,000 Tb. thrust. 


Second Stage Ignition 
Tested in Titan Flight 


Cape Canaveral, Fla.—Air Force-Mar- 
tin Titan made its first flight in nine 
months last week, successfully testing 
both its command guidance system and 
ignition of its 80,000 Ib. thrust second 
stage engine for the first time. Two 
earlier attempts to test second stage 
propulsion failed when the missiles ex- 
ploded at launch. 

Another test flight was scheduled for 
the end of last week and the first at- 
tempt to recover an instrument package, 
ejected from the nose cone, was to be 
made 

Titan B-7A was launched from USAF 
Missile Test Center's Pad 19 at 1:08 
p.m. EST on Feb. 2. Separation of the 
41-ft., 48,000 Ib. second stage and igni 
tion of the Acrojet-General engine oc 
curred about 124 sec. later. This is the 
largest U. S. engine to be ignited at 
altitude 

The missile traveled approximatels 
2,200 mi. Command guidance system 
developed by Bell lclephone Labora 
tories and Remington Rand-Univac, car 
ried in the second stage, apparentl, 
guided it with great accurac\ The 
guidance system has been carried on 
earlier shots but was not coupled to the 
control svstem 

The Bell-Remington Rand system 
will be used in carly Titan squadron 
and some satellite and space probe proj 
ects. Later Titan squadrons will use an 
ll-inertial system being produced by 
AC Spark Plug and International Busi 
ness Machines Corp. to a design devel 
oped by Massachusetts Institute of 
Technology's Instrumentation Labora 
tory 

The Feb. 2 shot was the onlv B-model 
that will be fired. Both a B and a ( 
have exploded on their launching pad 
ince last Mav. Most of the test objec 
tives for the B series were achieved in 
last week's shot. and the remaining ol 
will be incorporated in the sim 


) 


-model 

-series will concentrate on staging 
altitude starts, performance of the se 
ond stage engine and other systems and 
on propellant utilization. The C-Model 
carries an aerodynamic fairing over an 
Avco re-entry body. When the C-3 ex 
ploded on Dec. 12 (AW Dec. 21, p 19), 
the recovery unit in the nose cone per 
formed its entire program as the missile 
burned on the pad, extending its drag 
parachute, ejecting its dve marker and 
shark repellent and hoisting its beacor 
radio antenna 

Another test launch was aborted in 
late January (AW Feb. 1, p. 27). A 
sequencer detected an overspeed in 
turbine fuel pump and first stage en 
gines were shut off on the pad 
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Navy Using Moon As Reflector 


For Operational Radio Service 


Cheltenham, Md.—Moon is now serv- 
ing aS a passive communications satel- 
lite for Navy operational radio teletype 
and facsimile service between Washing- 
ton and Hawaii 

Navy also is believed to be planning 
to use the moon as a simple navigation 
satellite for submarines and surface ves- 
scls which can take a radio sight on sig- 
nals reflected off the moon's surface 
through use of a radio sextant or direc 
tion finder 

Equipment presently installed here 
at the Navy communications center 
near Washington provides four two-way 
radio teletype circuits or one radio fac 
simile. Navy is using a frequency of 
#35 to 445 me. in the UHF band at 
present but plans to move into the 
microwave band to obtain greater band 
widths and permit the use of smaller 
intennas for ship-to-shore and ship-to- 
hip communications via moon bounce 
Additional bandwidth also will provide 
several voice channels and perhaps tele 
vision circuits 

All three military services have, or 
ire experimenting with, moon bounce 
communications, but the Navy is the 
first to put a system into operational 
use, although the present facility is still 
officially classed as an experimental sta 
hon 

The moon can be used to relay sig- 
nals between any two points which are 
within radio view of its surface. Wash 
ington and Hawaii can both view the 
moon for periods ranging from several 
hours to up to 12 hr., depending upon 
the moon's orbital position, with the 
figure averaging about 8 hr 


No Sun Spot Interference 


Since the system operates in the 
UHF band, it is not vulnerable to sun 
spot or other atmospheric disturbances 
which can black out high frequency 
(HF) radio normally used for long-dis 
tance communications. The present 
system was put into operational use by 
the Navy last November when normal 
HF communications were disrupted by 
atmospheric conditions 

With the shift to higher frequencies 
and the use of masers or parametric 
amplifiers to increase receiver sensitivity, 
it should be possible to obtam moon- 
bounce communications using moderate 
size antennas. Present system uses four 
§4-ft. diameter antennas made by D. $ 
Kennedy, two of them in Hawaii, two 
in Washington. One at each location 
is used for transmission, the other for 
reception. The antennas are steerable 
so that they can maintain alignment on 
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the moon despite its movement 


earth rotation 

Present UHF transmitters h 
output of 100 kw., but the 
gain produces an_ effective 
power of 400 mw., according t 
Navy. Present system was d 
ind installed by Developmental 
neering Corp. of Leesburg, Va 
system cost is approximatel 
hon. Other major subcontract 
iddition to D. S. Kenned 
Continental Manufacturing Elect 
Co., Eitel-McCullough, General B 
Corp., [T&T Laboratories and S 
Communications, Inc 


Present System 


The present system provide 
width of 16 ke., employs fr 
shift keying for both teletypewrit 
facsimile, with 74 ke. shifts. | 
diversity also is emploved in 25 
to a maximum of 100 k« 

Error rate normally is less tl 
per 10,000 letters transmitted 
ing to a Navy spokesman. Th 
than the error rate experien 


conventional HF teletype during favor- 
ible conditions. 

In the first public demonstration, the 
Navy transmitted two-way teletype mes- 
sages between Cheltenham and Hawaii 
ind a facsimile photo from Hawaii 
to Cheltenham. In addition, a mes- 
ige transmitted from Cheltenham was 
bounced off the moon, received in 
Hawaii, and re-transmitted via the moon 
back to Cheltenham, with the signals 
overing a total travel distance of close 
to one million miles. 


First Experiments 


Army was first to conduct experi- 
ments in bouncing radar signals off the 
moon in 1946. In June, 1954, Naval 
Research Laboratory successfully passed 
first continuous wave signals over a 
moon reflection path and two months 
later bounced the first voice signals off 
the lunar surface. 

In February, 1956, the Chief of 
Naval Operations directed the estab- 
ishment of a moon relay circuit be- 
tween Washington and Pearl Harbor 
to evaluate its capabilities and limita- 
tions. The contract for the present 

stem was awarded three months later 
to Development Engineering Corp. 
Current experiments include voice trans- 
mission tests (AW May 12, 1958, p. 32; 
Aug. 25, 1958, p. 15). 


Lockheed Diversifies to Solids 


Burbank, Calif.—Lockheed 
Corp. announced plans last w 
quire a 50% interest in Grand 
Rocket Co., of Redlands, Calif 
latest in a series of mov 
broader diversification 

Under the plan, Grand ¢ 
be jointly owned by Lockh 
Petro-Tex Chemical Corp., 
ywned subsidiary of Food M 
& Chemical Corp. and Tenn 


h 


I'ransmission Co. The Lock! 
nouncement said Grand Cent 
retain its name, corporate identit 
management personnel 

Founded in 1955, Grand ¢ 
came a subsidiary of Petro-Tex 
and has a current annual sal 
of approximately $10 million. ¢ 
work includes development of 
energy propellant for Army's Nik 
anti-intercontinental _ ballisti 
and an escape rocket for Nation 
nautics and Space Administr 
Project Mercury man-in-spacc 


Lockheed’s Interests 


Lockheed’s interests will b 
by L. Eugene Root, the firm 
vice president for corporate 
ind missiles liaison. 

Grand Central will continu 
centrate on solid propellant 


ments, working closely with the Lock- 
heed Missile and Space Division. The 
tie-up, however, is not expected to af- 
fect Lockheed’s present relationship 
with Aerojet-General Corp. in develop- 
ment of the solid-propellant propulsion 
ystem for the Navy-Lockheed Polaris 
ficet ballistic missile 

Lockheed touched off its latest round 
‘f diversification moves early last vear 
with the formation of an affliated com- 
pany, Lockheed-Azcarate, in Mexico 
City for production of the Model 60 
ix-passenger utility aircraft and pur- 
chase of controlling interest in the 
Puget Sound Bridge and Dredging Co., 
of Seattle (AW Apr. 6, p. 37). Puget 
Sound last month acquired its first 
large contract since coming under Lock- 
heed control—a $500,000 order from 
the Universitv of California for conver- 
sion of an oceanographic survey vessel. 

In May, Lockheed acquired Stavid 
Engineering, Inc., which, in December, 
was merged with the parent firm’s 
Electronics and Avionics Division for 
the formation of Lockheed Electronics 
Co. (AW Dec. 14, p. 35). Later in De- 
cember, Lockheed Aircraft Interna- 
tional announced that it had acquired 
a major stock interest in Aeronautica 
Macchi, of Varese, Italv, and licensed 
the firm to build the Model 60. 





Zeus Delayed by Technical Doubt, Budget 


By Philip J. Klass 


Washington—Administration decision 
to withhold $137 million in Fiscal 1960 
funds originally appropriated for th 
preproduction effort on Army’s Nike 
Zeus anti-ICBM ind to dem 
proposals for an additional billion dol 
lars in Fiscal 1961 for Zeus preproduc 
tion has set back the earliest possil 
implementation of the 
missile defense system by 
1966. This is several vears after 
Soviets are expected to 
hundred intercontinental ba 
siles on a ready-to-fire basis 

Barring an unforeseen bre 
in missile defense technol 
means that the nation’s s 
against ballistic missile attac 
least several vears in the earh 
1960s will be the threat of nu 
taliation This icknowled 
Defense Secretary Thomas S. Gat 
ing House ap 
ings (AW 


Jan. 25, p. 31) 
Ihe Administration decis 
upon both financial 


missile 


: 
ric 
controversial 


two 


} 
Have 


nN 


Was 


recent 


propr tol 


1 7c nN... 
siderations and follows 


tions of the Joint Chiefs of 


] f+ 
special group of top § 


the Ze 


in extensive appraisal of 
Nov. 2, p. 31 

The President’s budget mes 
the Nike Zeus “will 
production during the coming 
ing which further testing will be carriec 
out ... the svstem should be carefull; 
tested before production is begun and 
facilities are constructed for it 
ment.” 


} 


not be 


ler] 


Basic Questions Remain 


construed as 
is to whether 


This could be 
that a 
Zeus into production is heavily d 
ent upon the results of forthco: 
tests in the Pacific. Most qualified ol 
servers, however, seriously doubt that 
the Zeus tests now planned could r 
move the basic questions that exist 
whether it, or anv similar 
provide a practical and effective 
defense against ballistic missiles. Highh 
successful tests, however, might 
erate sufficient pressure to produce a 
few Zeus systems for defense of a Itm- 
ited number of vital areas 

The group of scientists who spent 
many months in analyzing Nike Zeu 
based their appraisal on the assumption 
that the missile would meet its design 
specifications and satisfactorily perform 
the mission for which it i 
signed. 

There is no serious doubt that Nike 
Zeus can be built with largely available 
state of the art. 


decision 


tem, can 


national 


gen 


being de 
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The basic question to which the 
scientists and the Joint Chiefs addressed 
themselves is whether a Zeus-type anti 
ICBM missile system can be sufhiciently 
effective to justify an implementation 
cost of $15 billion or perhaps more 
This is the estimated cost to protect 
vital target areas and major cities. 

he group of scientists headed by Dr 
George Kistiakowsky, the President’: 
scientific adviser, and Dr. H. R. Skifter, 
assistant director of defense research and 
air defense, made the 
analysis vet per 


engineering for 
most comprehensive 
formed on a weapon system, according 
to one Defense official. He adds that 
he doubts whether some of the weapon 
now in the inventory would ever hav 
gone into production if they had been 
ubjected to the same intensive scrutiny 


: | 
in the development stage 


Deferred Decision 
Some of those who question whether 
forthcoming Nike Zeus tests will 


inv new data of 


il a nev 
ind can face the 
either scrapping th 

or providing funds for 

mplementation 
Unkle the next 
t the defense 


production an 


Administration de 


budget by 


reas¢ 


t veral billion 


S$ tO ine 


1) 
do iat 


it lea som 
Defense Department observers doubt 
that Nike Zeus will ever see more that 
token production, if that. This does 
not mean that Zeus itself will require 
veral billion dollars in the Fiscal 1962 
but that it must compete f 
ny production money with other weap 
those that will increas 


1 
budget 


iy 





Sky Bolt Moves Ahead 


Washington—Approval to begin de 
velopment of the Air Force Sky Bolt air 
launched ballistic missile, WS-138A, was 
granted last week by of De 
fense Research and Engineering Herbert 
York after revision of original design ob 


Director 


jectives and timetable to more realistic 
values (AW Jan. 4, p. 15). Following 
detailed analysis by Air Force and Doug 
las, the ALBM prime contractor, it was 
decided to aim for slightly shorter mis 
sile range and for less accuracy and to 
extend the original timetable. Air Force 
has established a “Super-WSPO” (weapon 
system project office) at Wright Air De 
velopment Division, staffed with top- 
level personnel, to manage WS-138A 
program. Dr. York’s office also will 





monitor progress closely. 








existing weapons less vulnerable to sur 
prise attack. 

In an election year, congressional crit 
ics are expected to level their fire on 
what some observers see as a major in 
consistency in the Administration’s ait 
defense policy as expressed in the cur 
rent budget 

Defense Department officials in appro 
priations hearings have played down Rus 
sia’s generally acknowledged superiority 
in ballistic missiles during the next 
pointing to United 
States superiority in aircraft capable of 


delivering nuclear we ipons 


everal vears by 


Present Defense Posture 
Despite this claim of U.S 


ity in nuclear weapon delivery systems, 
the Administration is taking it 
posture sole etahatorn 
but is asking for than 
in Fiscal 1961 with 
Bomare and 
defen c mi ile ind 


upe rior 


not 
ir defense 
deterren 

1 half bill 
which to buv additional 
Nike Hercules an 


tl hundred 


n dollar 


her eral million dol 
expansion of the SAGE. aircraft 


VaTHnInNg §' cm 


f 


0 


s from now. when bal 
les will pose the major threat 
Sovicts mav ha 
l, the Administrati 
, . 


Cal 


t Ci ul 


ir defense 

charge, because is un 

wil crease federal expenditure 

by less than 2%, the 

now for Zeus preproduction effort 
Phe ritics ar 


whether the everal 


imount necdec 


expected to ask 
billion dollars in 
ts now planned or programed 
defense against 
Fiscal 1961-63 


spent for Nike 


’ 
ompletion of ait 
1 bombers in 


be better 


manne 


t some Defense Department 
quartet ire reservations over the 
wisdom of continuing to spend thesé 
idditional funds for defense against 
manned bomber However, it is 
pointed out that the Soviet 
1 dangerou threat 
clatively could be 
by terminating Bomarc or SAGE proj 
ects and present program for Hercules 
improvements at this late date 

Even if it were decided to terminate 
these programs, Defense official 
believe the funds saved buv a 
more effective defense against ballistic 
missile attack if used to expand produc 
ballistic 
crease the hardening and dispersal of 
our missile sites, provide mobile launch 
ing platforms or more Polaris fleet bal 
listic missile submarines 

In an age of ballistic missiles, nations 


> 


must face the fact that there is no feas 


still POSsess 
that 
saved 


bomber ind 


little money 


som 


could 


tion of our own missiles, in 
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Drawing ‘Shows B-52H Configuration 


Bocing Airplane Co. artist's conception of a B-52H shows the missile platform armed with two North American Hound Dog missiles. 
First B-52H will roll out early next year. Engines are turbofan versions of Pratt & Whitney J57. Pods between engines contain 
rockets used as penetration aids. Aircraft is designed to strike three targets thousands of miles apart on single mission. 


ible ballistic missile defense known to Sovicts, make hardening less and it is easier and more economical for the 
science at present, only the passive de- effective in protecting our own ret Soviets to hide land-based ballistic mis- 
fense of retaliatory deterrence, these tory capability and other vital target iles in the vast reaches of the Soviet 
observers believe. It is only a matter of several yea Union and to coordinate their launch- 
Any defense system can be over- fore both the Sovicts and the U.S | img in a surprise attack, than to resort 
whelmed if any enemy builds and have ballistic missiles capable of hitting to submarine-launched ballistic missiles 
launches sufficient numbers of attacks within a radius of less than a mile of t with the problem of coordination. 
on the system. In the case of the intended impact point, observer . If the Defense Department should 
manned bomber, its cost is considerably lieve. With multi-megaton th revise this appraisal and become seri- 
more than that of the Bomarc or Nike nuclear warheads, such near-direct hit ously concerned over the threat of sub- 
Hercules required to knock it down, — will knock out installations hardened t marine-launched missiles, this could 
giving the defender an cconomic ad- even several hundred pound generate added support for Nike Zeus 
vantage. But for a ballistic missile, square inch, these observers cont production. Reason behind this is that 
which can carry a number of low-cost Unless some active defensé tem the small ballistic missile that can be 
decoys, cach of which may require an such as Nike Zeus is installed t launched from a submarine cannot carry 
anti-ICBM missile to knock it down ifit vide a measure of protection f tal sufficient payload to permit widespread 
cannot be positively identified as a de- military command and control centers, use of decoys. Furthermore, its inter- 
cov, the defender faces an uneconomic there might be no survivors with the mediate range ballistic trajectory makes 
tradeoff. Even without decoys, Zeus authority to direct the nation’s ter- the warhead an easier target. 
critics say the cost of building Nike blow or its subsequent war effort The Administration has asked for 
Zeus missiles plus the required ground At least a few Defense officials | $300 million in Fiscal 1961 to continue 
radars and computers may force the de- begun to think of the possibk t- Nike Zeus research and development 
fender to spend something more than a_ ability of Nike Zeus installations at a and to procure sufficient radars, com- 
dollar for every dollar an enemy spends handful of locations where vital } puters, target and test missiles and test 
on building ballistic missiles. mand and control functions will | r- range facilities to carry out full-scale 
Viewed in this liglit, Nike Zeus can- ried out. As the impact of ballistic : tests near Kwajalein Atoll in the Pa- 
not provide a real defense against en-  sile guidance accuracies penetrate re cific in 1962. 
emy ballistic missiles, only a mecha- deeply, additional support n be These tests are expected to provide 
nism which forces an enemy to build gained for at least a few Zeus installa- “valuable knowledge in the whole field 
additional missiles, according to Zeus _ tions. of anti-missile work . . . (which) will 
critics. If and when this occurs, it could ger be highly useful whether or not Nike 
The same result can be achieved at erate strong political pressures to « Zeus ever goes into production,” De- 
less cost by putting money that would pand the number of Zeus installations _fense Secretary Gates said during recent 
be needed for Zeus implementation for additional areas, forcing the n« House appropriations hearings. 
into the manufacture of more U.S. Administration to reconsider the enti In addition to Nike Zeus, Defense 
ballistic missiles, additional hardening program. Department’s Advanced Research Proj- 
and dispersal of missile sites, mobile Despite concern expressed by Nar ects Agency is spending about $100 mil- 
launching platforms and/or more _ officials over the prospect of Sovict sul lion on Project Defender, a program 
Polaris submarines, some Defense off- marine-launched ballistic missil » intended to learn more about the radar 
cials believe. general consensus of Defense Depart- and infrared characteristics of a ballis- 
To this argument, Zeus supporters ment thinking is that the Russians hav tic missile in flight and its nose cone 
point out that the accuracy now being not launched a major ballistic missile during re-entry as well as exploring 
obtained by U. S. ballistic missiles, and submarine program, nor are they likely exotic ideas for a possible active defense 
those apparently being obtained by the — to do so. This is based on the fact against ballistic missiles. 
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Power Reaffirms Stand on Soviet Threat 


By Katherine Johnsen 


Washington—Gen. Thomas S. Power, 
head of Air Force’s Strategic Air Com 
mand, repeated his stand last week for a 
24-hr. air alert of SAC’s Boeing B-52 
striking force as the only sure way of 
avoiding a knock-out blow by the Soviet 
Union’s intercontinental ballistic mis 
sile force despite unwavering opposition 
to the proposal by the President and his 
Secretary of Defense 

Gen. Power testified on the U. § 
strategic deterrent posture befor 
crowded joint Senate's 
Space Committee and Preparedness In 
vestigating Subcommittee, both headed 
bv Sen. Lyndon Johnson (D.-Tex 

President Eisenhower later dismissed 
Gen. Power's presentation as that of a 
special pleader for SAC. Defense Sex 
retarv Thomas S. Gates labeled P 
premise that 300 ballistic missiles could 
destroy U. S. capability to retaliate ef 
fectively “unrealistic in consideration of 
the facts.” Gates stressed the nation’s 
“diversified form of retaliator 
including Navy's nuclear striking for 
and approximately 1,000 Air Force ta 
tical aircraft with nuclea 


session of the 


power 


equipped 


weapons on fixed bases “‘circling Rus 


sia. 

Gen Power noted that SAC 
“90% of the free world’s striking power 
in TNT.” Proposing a constant B-52 
air alert, he conceded that “as a field 
commander, I try to prepare for th 
worst possible situation 


now 


Administration Program 


Che Administration program provides 
for an “on-the-shelf” air alert program 
involving preparatory steps such as put 
chasing additional B-52 spares. Total 
of $185 million has earmarked 
for the program in the Fiscal 1960 and 
Fiscal 1961 budgets. Actual spending 
is estimated at $20 million in Fiscal 
1960 and $90 million in 196] 

Cost of the 
proposed by Power is estimated at 
$1 billion annually 

Duration of the alert, Gen. Power 
said, should be determined by cither of 
these two developments 
@ Introduction of the mobile Minute 
man solid-propellant intercontinental 
ballistic missile into SAC in quantity 
Gen. Power set this of 
plenty’—when the U. $ 
its capability of a devastating counter 
blow—in the mid-1960s 
© Establishment of an effective missil 
warning system. “As of this moment 
Power reported, SAC would have ad 
quate warning of an incoming bomber 
attack to get off the ground in 15 min 
But as Russia’s ICBM power is rapidh 


been 


‘ 
yround-the-clock air aler 


missile “‘era 
would regain 


34 


building up, SAC will be confronted 
with a “zero warning’ situation 
“Warning is the key,” he told the Sen- 
ate committees. “When we are 
we have warning, we can abandon the 
uir alert.” 

It probably will be two to three years 
before the Ballistic Missile Early Warn 
ing System—the first U.S 
ing program designated to provid 
maximnum warning time of 15 min.—will 
be fully operational. The first BME WS 
station in Greenland is scheduled ti 
become partially operational within th 
Other two stations in 


located in Alaska 


SuTC 


missile warn 


next few months 
the svstem will be 
ind Great Britain 
Lt. Gen. Bernard A. Schriever, com 
mander of the Air Research and Devel 
opment Command, who testified with 
Gen. Power, urged “very S 
for the Midas satellite missile 
program, expected to offer earlier an 
more exact warning than the BMEWS 
Gen. Schriever said he is “hopeful” a 
decision will be reached shortly 
posals to forward with 
if Midas into a we ipons system 


top pnoriti 


warning 


] 


on pt 
move develop 
ment 
Democratic senators 
was sympathetic, by Republican sena 
tors skeptical, as Gen. Power defended 
his contention that Russia with 150 
ICBMs and 150 IRBMs could po 
sibhy out SAC within 30 
unless the B-52 force is put on air 
ilert. USSR now is generally 
nized to have this IRBM capability. It 
is expected to build a force of “1,000 
ICBMs by the end of 1962 
iccording to a study by the Washing 
ton Center of Foreign Policy Research 
of Johns Hopkins University for the 
Senate Foreign Relations C 
AW Dec. 21, p. 68 


Questioning by 


Wipe min 


recog 


or more 


ommiuttec 


President's Stand 
Asked at his press 


week to comment on the testimony of 
Gen. Power that deterrent of 
heavy bombers cannot be properly safe 
guarded unless the force is put on a full 
lit alert,” the President replied 

No, I’m—there many of 
these generals have all sorts of ideas; but 
I do point this out: I have got the 
Secretarv of Defense, whom I trust. and 
know is honest in his study. 
inalysis and conclusion. That is Sec 
retary Gates. And bencath him, assist 
ing him, is the chairman of the Chief 
of Staff, whom I similarly trust; and the 
Joint Chiefs of Staff, with those two 
military advisers. And I have 
been long enough in the military ser 
ice that | assure vou that I cannot be 
particularly disturbed 
body with a parochial viewpoint all over 
the place comes along and takes and 


conference ist 


‘our 


ir¢ too 


who | 


ie nh 


because ever 


that the bosses know 
about it. 

“Now, I don’t think anyone's trying 
to impugn the patriotism and the earn 
estness and the integrity of the group 
I have just mentioned. And I think, 
myself, they are the ablest people we 


Uhat’s the reason they were 


SaVS 


nothing 


could get 
selected.” 
Gen. Power pictured SAC today as 
the most powerful strategic force in 
the history of the world” but added 
that he is “not satished with the plans 
for the future.” 


SAC Strength 


Congressional testimony developed 
these points on the elements of SAC 
‘trength 
@ North American B-70. SAC 
this Mach 3 bomber project, which has 
been cut back to prototype develop:nent 
vork by the Administration (AW Dex 
7, p. 26), “pursued at a high rate” as the 
replacement for the B-52 
mid-1960s, Gen. Power said. He 
eported that a technical evaluation is 
now being made of the Convair B-58C, 
equipped with Pratt & Whitney J58 
engines, as an alternative to the B-70 

\t a Senate Appropnations Commnit 
tee hearing, Secretary Gates and Sen 
Stuart Symington (D.-Mo.) clashed over 
the stretchout of the B-7 
Gates that $5.5 

to be spent to have an operational 
in 1965 and that “there will be 
in being by thi 


today 


wants 


prospective 


in the 


program 


irgued billion would 


ssile systems 
Even with such an expenditure 
ulded that it is doubtful 
cessful aircraft could be developed 


now 


in five vears 

Svmington emphasized the 
ontrol” capability the 
vould offer 


possibilities 


positive 
B-70 


missile era and the 


manned 
in the 
that it might evolve into a 
nuclear-powered aircraft, serve as the 
first 
ial tran port 


of d missile Or aS a Comimect 
He said the B-70's speed 
might reach “a Mach up to 6 or 10 
ifter passing the heat barrier.” 

@ Atlas, Titan programs. Gen. Schriever 
testified that it is now “too late” to 
peed up production of the liquid-fueled 
Atlas or Titan to close the 
(he missiles ordered into production 


st ig¢ 


missile gap 
now, he pointed out, would not be 
SAC until 1963, when the 
idvanced Minuteman will start 
closing the gap. At best, Gen. Schriever 
id, Atlas or Titan “could add a littk 
to the end of 1962.’ 

He described the “gap’’ between the 
U.S. and USSR as one of “number 
ind not of missile quality. Pointing out 
that “17 Atlas shots in a row have been 
completely satisfactory” and that Titan, 
which will comprise one-third the SAC 


ready for 


nore 
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missile inventory by the end of 1962, 
has the “extremely good record of five 
out of seven successful shots.” Schriever 
declared that “at this time USSR mis- 
siles are not more reliable than U. S. 
missiles.” 

¢ Minuteman. This “is being pushed 
as hard as any program can be pushed,” 
Gen. Schriever reported. “It is a high 
risk program.” Secretary Gates left the 
door open for a future increase in the 
Minuteman program, when he _ has 
“more confidence’ in the missile. 

® B-58 medium range bomber. Gen. 
Power favored an acceleration in the 
planned program for this replacement 
for the obsolescent B-47, which now 
comprises three-fourths of SAC’s fleet. 


Soviet Scientists 


4 


The Fiscal 1961 budget provides for 
three B-58 wings. One B-58 has beer 
delivered to SAC and the aircraft “ar 
Gen 


now coming in very 
Power said 

© Space satellites. Gen. Schriever urg 
“top priority” for two satellite program 
in addition to Midas—the Samos 
veillance satellite for obtaining int 
gence data on cnemy targets, and c 


rapidly,” 


munications satellites being develop 
under Advanced Research Proj 
Agency cognizance. He 
Samos “is progressing rapidly.” Th 
is not “a firm military requirement 
this time for big-thrust rockets and 


general 


reported 


space explorations, the 


mented 


List Rocket Uses 


As Pacific Test Launchings End 


Washington—Sovict scientists contin 
ued to speculate on possible uses for 
Russia's “more powerful” space booster 

the first series of test launchings into 
the Pacific ended last 
ifter two shots in 1] davs 

Russia announced on Feb. | that it 
Pacific target area for 
shipping and air flights “before 


Ocean week 


was freeing the 
sched 
ule’ and said the “present stage of test- 
ing has been completed successfully” 
with the second launching on Jan. 31 
First test launch was made Jan. 20 (AW 
Jan. 25, p. 36) 

Russia had announced on Jan. § that 
the area was being reserved from Jan 
15 to Feb. 15 for “the first launchings” 
of a shots to be 
within the coming months of 1960.” 

Announcement of the second shot 
iid the last stage and nose cone reached 
nose cone’s 


number of made 


the target area, and the 
point of was determined by 
shipborne radar and optical and acoustic 
stations. The statement lacked the de 
tail included in the announcement of 
the first shot, but Prof. Boris Sigarvey 
of the Sternberg Astronomical Institute 
said in Moscow that the reason for this 
was the similarity of data obtained in 
the two shots. The Sovict news agency 
l'ass said the launchings had been con 
cluded because the necessary informa 
tion had been obtained 

Soviet scientists continued to talk of 
using the rocket for lunar and planetary 
flights, carth satellites carrying astro 
nomical telescopes, manned earth satel 
lites, an carth-orbiting television relay 
network and weather monitoring satel 
lites 

l'o reach Mars when it makes its next 
close approach to the earth, a rocket 
traveling a minimum energy trajectory 
it a velocity of about 9.96 miles per 
second should be launched next Oct. 1 
lhe penalty in velocity needed to make 


impact 
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the flight increases slowly for al 
to 40 davs after that date, th 
Flight time at the 
mum velocity is about 259 dav 
Prof \ \ 
in Januarv that “it is not vet 
to confirm that a vehicle will 
toward Mars this ir, but it i 


that even 


creases rapidh 


Blagonravor id 


thing is being don 
such a ballistic flight will be 
it the end of 1960, at a time 
Mars will be at a relativel 
tance to earth. It will be in 19¢ 
Venus can be 


ippro ic he d 


greatest chance of suce N 
orable date for a shot to Venu 
next Jan. 13. The flight require 
6.90 mps. velocity for a minin 
ergy flight of some 146 davs 
Prof. V. V 
the rocket now tested 
dummy last stage can, with th 
tion of an engine in that stag 
carth escape velocity of 6.72 mps 
to the planets (AW Feb. 1, p. 25 
Dobronravov said early in ] 
that launching of “a complete 


Dobronravor 
being 





Dutch Talks Stalled 

Washington — Negotiations between 
the Netherlands and the U.S. on 
amendment to the 1957 air transport | 
lateral agreement were broken off last 
week with the Dutch still determined t 
reopen the talks at a later date. 

Negotiations, which began Jan 
ended when the State Department 
fused to grant the Dutch a Los Angeles 
Amsterdam route for KLM Royal Dutch 
Airlines. Chairman of the Netherlands 
delegation said he “could not 
the decision as final on grounds that it 
represented against his 
government. added, “TI 
do not consider the negotiations termi 
nated.” 


accept 


discrimination 
Therefore, he 











vould follow the early tests, which were 
imed at proving that “the calculations 
correct, that the propellants of each 
tage and the guidance system are func- 
tioning perfectly.” He said launching 
f the complete rocket “will be the mo- 
ment of experimentation for a vehicle 
vhose goal is to transform itself into a 
nar satellite or to reach other planets.” 
Last week, Dobronravov said in an 
iterview reported by Tass that a heavy 
Sputnik can be fitted with “retrorockets, 
hich will safeguard it against disinte- 
ration in passing through the dense 
trata of the earth’s atmosphere.” 
The next stage in developing artifi- 
il satellites will be to equip them with 
device that will enable their safe re- 
n through the atmosphere and a 
oth landing, Dobronravov said. 
B. Mirtov, master of physics and 
ithematics, said there is a need for 
icavy Sputniks carrying a device “com- 
ing automatic regulation and guid- 
mechanisms, and a big supply of 
fuel necessary to reduce the speed 
ind enable it to land safely in a 
irranged place,” according to Tass. 
With time, heavy Sputniks will 
wide a sound basis for the develop- 
ent of a manned space station-observa- 
rv,’ Mirtov said 
Dobronravov also has spoken of a 
tellite equipped with “engines” and 
fuel reserve which will make braking 
ible.” Applying the same idea to 
ysmic rockets” will assure soft land- 
ngs on the moon and planets, he said, 
id “finally, it is planned to equip them 
ith everything necessary for them to 
ume their flight, leave the planets 
vhere thev landed, and return to earth.” 


| 


Glennan States Stand 
On Executive Privilege 


Washington—Personal evaluations 
id recommendations of National Aero- 
nautics and Space Administration offi- 
ils prepared in connection with let- 
ig contracts should not be made pub- 
NASA Administrator T. Keith 
Glennan told the House Space Com- 
mittee last weck. 

Review of these documents by per- 

ms outside NASA, Glennan con- 
tended, would tend to interfere with 
1ormal procedures within NASA _be- 

iuse, he said, officials would not feel 
free to express their personal opinions 
ind evaluations if they knew thev were 
to be made public. 

Glennan’s statements were made to 
the committee in answer to charges by 
the General Accounting Office that 
NASA has withheld information on two 
major contracts (AW Feb. 1, p. 15). 
Glennan told the committee that he 
had furnished the GAO all information 
it requested except personal memo- 
randums. 
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Westland, Fairey Complete Plans News Digest 


To Form Helicopter Combine Atomic Energy Commission awarded 


a contract to Blaw-Knox, Co. last week 
to study the facilities required to test 





London—Government-spurred con \fter shedding Fairey Aviation, the 
g 

solidation of the British aircraft indu l'airey Co. is left with seven major sub 
try now is virtually complete with th idiaries. Four U.K. subsidiaries ar 


in indirect cvcle nuclear engine system 
of the type currently under develop 
ment by Pratt & Whitney Division of 


agreement to merge Westland Aircraft rey Engineering (atomic energy), 
Ltd.. and United Kingdom aviation Marine (pleasure craft and United Aircraft Corp. for AEC and the 
interests of the Fairey Co., Ltd t \croplastics (plastic ind Force. Facilities will be located at 


a group which will comprise alm I Air Survevs. Abroad, the com ¢ AEC Nuclear Reactor Testing Sta 
re all present test facilities are 


} 
; 


Britain's helicopter manufacturing i panv’s chief subsidiaries are: the Fairey 
ition Co. of Canada, Faire Avia signed for direct cyck powerplant 
the system under development 


Gencral Electric 


dustry 
The agreement is t tH mn ¢ of Australasia Pty., and Avions 


sale of the issued share cap ire’ \.. Belgium 


Aviation, Ltd., to Westland for about le of Fairey Aviation 
$9.24 million in cash and sh Lire Westland will be effected for 
cool a iota 
Aviation, subsidiary of tl ing consideration: the ng developed | IRG, In Svosset 
f two millic N. Y., under a $110,000 Rome Air De 


70) « ypmen iter ntract. The low 


Molecular microwave amplifier is by 


operates all Faire 

terests 
The new combi , edited as fully paid nT ing vise uher operates on a new prin 
ing Westland issue le a iffers from both parametri 
- though it ha 


five shillings 


sty } 
constitute a speciahizec heli 
+ lifer 


eligible for governmen ] | 1} liz On reser 
make Westland the largest 


manufacturer in Europe. Th 9 ind a h pavmer bou :' 
, i ; Martin Co. will mi tinue cal 


ics in common with both 


= ; g . 
group airead mi ahaa } 
5 I : , ind cl pment of the Pershing ba 


and the helicopter activiti f t res will di ire . 
Aircraft I Ider ' ao P tic missile svstem under an $82,599 
rcraft reholders in the prop n of . 
‘ ’ ’ } } y low-or ontract from Depart 
“It will be Westland’s aim | p Cc n Westland for ever \ il! t , m conta t ad 5 
f } ri the ri ontract 
of integration to maintain maximum © Shares held. The nec vy adjustmer x \rm Contra 
t home and ince this involves distributi f tar cal 


_ 37 ON Over prod 
Westland shares than Fairev \ It covers production 


bring 
60 funding for Pershing 


t meet a 


efiiciency and 
abroad the ever-growing 
from foreign helicopter manufacture e, will be made by 1 
Westland and Fairey stated i t 


announcement of the merg« 7 NASA Pilot Escapes 


f muss! ground support equipment 
training and flight and environmental 
testing 


Westlat will continu 
id : sae Raytheon Co, and Compagme Gen 


the Rotodyne \ rol a net ' ( In \ ertiplane Crash Cr ik dk rs _ of | rance h we signe d an 

and arrangements have been ma ( :, cement to exchange data in the mi- 

the development contract wit! Moffett Field, Calif.—Army-Ryai na : + ge data i ecm 
i ¢ ” VTO!I e wave tube hek 


i 

ernment—believed to b MMT 
$11.2 million—to be sign rortl Na de tre wom 4 rash here oie Helicopter Assn. of Great Britain ha 
with.” Westland will be abl I pitched up through 180 deg. and dive | heen liquidated and its activities trans 
range of seven types of hel r rrOn »,000 ft to the ground in an inverte ferred to the newly formed Rotorcraft 
the two-seat Skeeter t ittitude Section of the Roval Aeronautical S« 
ster The experimental aircraft was 1 ‘ F 

The company also plan turned over to National Aeror 
a twin-Gnome turbine version ¢ ( ind Space Administration Am Acronutronic Division of Ford Me 
Wessex with increased perform e al ratory here after completing it rm r ( vill studv design of a svstem 
altitude The prototype 1s sche a CCS rogram with 21 succe i fligh id scientists in cataloging and com 
fly this vear. A civil version Irving uy n the preceding six week puting satellite orbits under a contract 
to 14 passenger will be suit: fOr NASA test pilot Glen W rien ron Air Research and Development 
opening up inter-city, off-shore or I jected at 1,000 ft. in an inverted mmand 
services. A second new ti tion. His back was sprained by th 
Wiltshire (AW Jan. 18, boa pact of the ejection seat because he w First hardware for machine transla 

hanging on the seat belt and shoulder — tion of Russian scientific and technical 

bines (or later with three turbin« r harness. A Navion chase plane w literature for USAF wiil include an In 
both military and civil work and r flown by Ryan test pilot Lou Ever ternational Business Machines com 
ing up to 23 passengers. The fir The aircraft was in level flight at a | puter capable of translating 150 charac 
shire is expected to fly this vear ower setting and low flap defi on ters per second into English. Other 

Westland also will probabh vhen the violent pitch-up began hardware is a Baird-Atomic print reader 
over work on the Fairey Gannet a Army designates Vertiplane the VZ ind a Shephard adapted output printer 
submarine aircraft 3-RY. The Army phase of the Verti 

Fairey investment and a ylane program ended about three weck Hiller X-18 VTOL has completed 
the aircraft manufacturing compan igo and NASA personnel were checking flight test phase in conventional aircraft 
(Airco) consortium formed to build the out on the aircraft when the crash o configuration, including flutter tests 
DH-121 for British European Airwa‘ curred. A year ago, the Vertiplan \fter maintenance and instrumentation 
idditionally will be taken over by West flown by Ryan test pilot Pete Girard checks, the tilt-wing research craft will 
land, it is believed, although Westland was damaged in a hard landing when tart in transition fiving, changing the 
will not comment on its Airco plans at — propeller transmission failure occurred wing from conventional toward full-up 


this stage AW Aug. 31, p. 39). position in small increments 


Vertiplane research 
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Te 114 Flies Russian Delegation to New York 


Manufacturing refinements and minor changes from the Russian its previous span and elimination of the de-icing boot on the leading 
Pu-l114 Serial No. 5611 that brought Premier Khrushchev to edge of the fin. Contrarotating propellers do not show the buffing 
the U. S. last year indicate that this turboprop airplane parked effect that appeared on the rear of the blades of No. 5611 and the 
at the New York International Airport at Idlewild is a newer markings are new—using only a single horizontal stripe on the 
one. This airplane brought a delegation of premiers of Russian fuselage instead of multiple stripes on 5611 (AW Aug. 17, p. 50). 
republics here for a U. S. tour last week. The serial number— On its nonstop flight from Moscow to Idlewild, the Tu-114 spent 


76460—is not an indication of newness itself since the Russian 11 hr. 53 min the air, at least 30 min. of which was over the 


numbering system was revised last year. It may be significant New York airport. Routing might have slowed the flight down 
however, that this is the first time an aircraft other than 5611 somewhat. It ed via Keflavik, overflew Greenland and crossed 
has appeared in a photograph, except in the cases of Tu-l114D into northern Canada before coming back over Gander and in to 
Modifications include reduction of the rudder tab to about half the New York area. Cruise altitude was around 32,000 ft. 
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Crew Issue Sparks New Labor Debates 


Salary costs could triple within next two years; 


pilots may make strong bid to cut flying hours. 


By Robert H. Cook 


Washington—Status of the controversial “third-pilot” station on jet trans 
port crews is shaping into a key factor that may play a major role in labor 
management contract negotiations during the coming year, touching off new 


inter-union as well as labor-management battles 

Heavy expenses already incurred by the airlines in extra salaries for addition 
of a third pilot, as the Air Line Pilots Assn. demands, while retaining a flight 
engineer, as the Flight Engineers International Assn. demands, are expected 


to triple within the next two years 

ALPA, which sees no need for a non 
pilot-trained flight engincer on jet trans 
port crews, contends that a third pilot 
is necessary in order to provide a “fail 
safe” crew complement 

Ihe three airlines which ha 
cepted the third pilot thus far—Ameri 
can, Eastern and Trans World—contend 
that the fourth crew member was added 
in order to bring contract negotiations 
to a successful close rather in recogni 
tion of the validity of ALPA’s “f 
safe” concept. The three carriers a 
have retained flight engineers on jet 
crews 

ALPA, on the other 
still intends to fight for a three-man 
crew, all of them pilot-trained 

Intensity of the disput« 
proached a new when Eastern 
sought a court injunction to require it 
pilots to take Douglas DC-8 flight 
training 

Company spokesmen said the ALPA 
chapter's refusal to take the training 
voluntarily was based primarily upon a 
desire to acquire flight engineer train 
ing beyond the amount agreed upon a 
vear ago. The pilots contend additional 
training is needed, while the flight engi 
neers have said submission to ALPA de 
mands will be regarded as a contra 
violation. Some airline observers believe 
the pilots’ union may use the third-pilot 
issue as a pawn in forthcoming contract 
negotiations. One possibility which al 
ready has the backing of individual pi 
lot groups would be to relinquish tl 
demand for a third pilot in return for a 
reduction in maximum flight hours to 
a point below the present standard of 
85 hr. a month. ALPA headquarters 
however, is strongly resisting any at 
tempts at dropping the third-pilot dé 
mand. 

ALPA Council No. 4 in Los Angeles 
where a high percentage of TWA jet 
pilots are domiciled for transcontinental 


ul 
7 


hand, sav 


+] 
recen ap 
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flights, is on record as favoring climina 
tion of the third pilot 
Objecting to an official 
ALPA headquarters executives 
their desire to abandon the third pilot 
m jet flights and accept, in exchange 


, 


reply bi 


th it 


les 
1Owe!l 


monthly flight hours, represen 
the views of a “minority group” in “ 
lusion with management to the dett 
ment of ALPA,” the council asked that 
the union’s board of directors permit 
poll of individcal TWA pilots on the 
third pilot stand by approving the fol 
lowing ' resolution 
“Whereas . . . experience in operat 
uircraft 85 hr. per month for 
flight imposed intolerabl 
king conditions with attendant fa 
tigue factors that may well develop into 


ing jct 


cTCWS has 


hazardous health and safety considera 
tions, and 

e “Whereas TWA management 
has repeatedly expressed a willingness to 
reduce the mouthly hours and pay the 
with the formula 
1956 


rates consistent 
idopted by the 
tion provided ALPA’s demand for a 
third pilot is abandoned and 

e “Whereas . . . experience has proved 
that a third pilot on jets 
even less than on pro 


policy onven 


conclusively 
is not needed 
peller-driven aircraft) for safety reason 
or otherwise and 

e Whereas . . . pilots assigned as second 
officers have been placed in a humiliat 
ing role where their proficiency as a 
pilot fast degenerates and 

e “Whereas .. . a reduction in monthh 
fiving hours on jets will restore accept 
able working conditions; provide for a 
hedge against technological unemplor 
ment; make for better job opportunity 
for every TWA pilot and 

e “Whereas . . . traditionally the onl: 
accepted method to combat technolog 
ical unemployment in the labor move 
ment has been a reduction in working 
hours 


e “Therefore, be it resolved that 

the TWA pilots be polled via a mail 
ballot on the following proposal: That 
the TWA Master Executive Council 
obtain permission from the Board of 
Directors of ALPA to permit the TWA 
pilots to reopen the contract pertaining 
to jets for the purpose of reducing the 
monthly maximum (flying hours), in 
crease the rates of pay (pegged speeds 
ind remove the demand for three 
pilots.’ 

ALPA headquarters 
Chicago were unable to 
last week whether the resolution request 
had been approved or rejected but noted 
that, while the reduced working hour: 
could be negotiated with the compam 
by TWA councils, any move to drop the 
third pilot would require a vote of 
ALPA’s board of 
the union’s industry-wide polics 
World Airlines spokesmen i 
the airline has received a mounting 
of inquiries from individual pi 


spokesmen in 
confirm lat 


direc tors to ch ing¢ 


lrans 


number 
lots on the company’s stand on maxi 
mum pilot hours on jets suggesting th« 
possibility of discarding “our requir 
ment for three pilots on jct operation 
Noting that WA 
third pilot only because of its 


accepted the 
contract 
greement, the airline executive said, in 
1 general letter of reply to the quer 


that TWA has not changed its position 


} ' 


that a third pilot is 
Bocing 707 nor the 
transport is de 


surplus, since, | 
ivs, neither the 
turbojet 
the extra crew 
1 third pilot is unnece 

safe or cfhicient aircraft 


Convair 550 
igned to carr member 
The airline sav 
for cither a 
crafion 
, 
Vhe LITiit 
tinued W 


letter to the pilots con 
think that both the pilot 
nd the in the long 
run, benefit by th of the 
requirement for a second 


ompany would, 
elimination 
contractual 
officer 

It added that any 
possibility of reducing pilot hour could 
onlv be conducted with ALPA 

Average experience of these pilot 
inges from three-to-four years, placing 
$12.000 a bracket 
ind raising cach carrier's operational 
costs by an estimated $1 million a 
vear. By 1962, American, TWA and 
Eastern will have a total turbojet flect 
of 149 aircraft, which they say will 
require 600 third pilots at an additional 
cost of almost $8 million a year for 
the three airlines. At third 
pilots are just beginning to enter East 
ern’s payroll 

Third pilot expense breakdown would 


discussion of the 


them in the year 


present, 
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Delta’s First Production 880 Makes Maiden Flight 


Maiden flight of Delta Air Lines’ first production Convair 880 turbojet transport lasted 3 hr. 11 min., with William B. Harwell, Convair’s 
chief of production flight, at the controls. Delta expects Federal Aviation Agency certification by May, and then will put the 880 on 
scheduled service from Miami and Atlanta to the West Coast; airline has ordered a fleet of 10. So far, three flight test 880s have logged 
more than 740 hr. of flight time. 


Nine on St ailhon for tWa and British Order 707 Modifications 


American 
$1.2 million for Eastern by 1962 

Actual duties of the second officer Seattle—British Air Registrat No specific reasons have been given 
are the same at both TWA and Ameri- — Board has called for a series of moaif for the changes. However, ARB chief 
can, where, the airlines savy, he gen- tions on the Boeing 707-420 transport t D. P. Davies flew the aircraft for 
erally functions as an “administrative on order by British Overseas Airw ut 10 hr. some time ago and, at 
issistant” to the pilot in command by Corp. before it will certificate th it time, said certain tail modifications 
helping maintain log books and rec craft for scheduled BOAC service uld make the plane acceptable. 
Specifically, the British board ha lwo weeks ago, ARB notified the 
nufacturer that the 707-420 would 
equired to demonstrate control and 
in the event of emergency, except that of the vaw damper and the inclusi tabilitv in approach, refused landings 
of the pilot in command. He is listed a small ventral fin. Boeing is conf nd climb-out with two engines out on 
is third in command by both airlines ing with the order and has returned t t ime side. Federal Aviation Agency 
ind must have the minimum copilot = first two of BOAC’'s iirplanes, wl iot requiring this performance test 
qualifications, including a commercial have been flving, for modifications n the aircraft because of the small 
ind I'wo other aircraft, which are scl robabilitv of losing two engines on the 


ords, assisting in radio and navigational 

communications, watching for flight dered a 35 in. extension of the 

trafic and manning a cockpit station — fin, full-time rudder boost, modifi 
| 


pilot's license, instrument rating 
ibility to fly the aircraft uled for roll-out in about three we ne side under operating conditions. 


Eastern Air Lines’ spokesmen say ire nearing completion and _prol Ihe test is made more difficult be- 
they intend to make maximum use of — will reccive the modifications in the f ise the Conwav engine has about 
their third pilots, who will divide their tory. BOAC has 15 of the 707-4 10 Ib. more thrust than the commer- 
Rolls-R | rating of the Pratt & Whitney J75 


time between “paperwork” dutv in which are powered with the 
bojet engine. The added thrust tends 


flight and actual time at the jet con Conway bypass engine, on order 
trols. Eastern plans to give the third increase vawing movement consid- 


pilot equal flight experience with the ly due to asymmetrical thrust. 
first officer by reli ing the copilot on BOAC Considers Ventral fin ind rudder boost modi- 


many flight segment S . VC.10 Tr: itions are intended to cope with the 
cations foal tne Deane otiel to te Super VC.10 Transport aces anuaiodk ty ae aeons 


third pilot issu with recent report London — British Overseas Airway wing-out situation. Yaw damper 
that some TWA « iptains had advised Corp. may strengthen its long-range serv dification is designed to add a little 
econd officers to sign their pavycards ices by the purchase of a number dundancv to the circuit. Ventral fin 
ind remain at home Super VC.10 jet transports from Vickers mall—about two feet deep and six to 

A notice from the ALPA chapter Armstrongs (Aircraft), Ltd. BOAC orde en feet wide. Vertical fin extension 
chairman at TWA called pilots’ atten is understood to be under consideration vill be accomplished by adding a cap. 


tion to the fact that “in one known The Super VC.10 will carry up to 20 Boeing is satished with Rolls-Royce 
VC] onstruction of pods, pvlons and sup- 


yressor-reversers for the Conway. 
Douglas Aircraft Co. spokesmen say 
If the project goes ahead, the airli: that geometry and system of the Con- 
tract agreement. TWA also posted spe would bring the Super VC.10 into ser way-powered DCS will be exactly the 
. ice around 1964-1965, after the VC.1 ime as the DC-8 equipped with the 
cial bulletins to flight crews urging (AW Sept. 21, p. 39). Currently 175 but that minimum controllable 
igainst such measures and asking that BOAC has 35 VC.10s on order from speed with an engine out will be higher. 
iy violations be reported. Company Vickers-Armstrongs, with an option for Douglas does not have to run an ARB 
officials say they have not found any 20 more. certification test since it has sold no 
proof of the alleged violations. turbojets to British operators. 





instance the suggestion was actually passengers, 50 more than the 
carried out.” The notice warned that Fuselage is extended about 30 ft. mor 


such action was in direct violation of divided fore and aft from the wing 


company regulations and ALPA’s con 
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Air France jets were flying before Gigi was born! 


Gigi is six. Yet it was more than six years ago 
(February 19, 1953. to be exact) that Air France 
began flying regularly scheduled pure jet aircraft! 

Since then, Air France has logged over 4 million 


jet passenger miles. First. with the sleek, vibration 


less, 500-mile-an-hour Caravelle. And now, Air 
France has added the fabulous new Boeing 707 


Intercontinental to its fast-growing pure jet fleet 


The Intercontinental is the world’s fastest. | 


AIR: “RA 


WORLD'S FASTEST JETLINER 


40 


argest, 


longest-range jetliner crossing the Atlantic non-stop 
between New York and Paris in only 6% hours 

The Boeing 707 Intercontinental is the most thor 
oughly tested airliner in aviation history. First. with 
thousands of hours of testing on the ground: then 
more thousands of hours of actual flights. 

Yes, Air France jets were flying before Gigi was 
born. A reassuring fact to remember whenever you 
fly overseas on the world’s largest airline. . 


NCE 1 


/ WORLD'S LARGEST AIRLINE 


7 . 


Convair Builds Metal Mockup of 600 Jet Transport 


Metal mockup of Convair 600 turbojet transport will be used to check out design changes for customers and to assure uniformity of elec- 
trical wiring, hydraulic lines, instrumentation, flight controls and tubing. Aerodynamic anti-shock bodies (AW Sept. 8, 1958, p. 50) on 
upper wing surface are designed to improve speed capabilities; the 600 is expected to attain 635 mph. Wing leading edge slats are 
incorporated on the metal mockup. First aircraft (background) is scheduled for factory completion in July. 


present air mail rates now in effect. 
He told hearing Examiner Ralph L. 
Wiser that Post Office budget limita- 

posed by the CAB in its origina tions would prevent such an “airlift” 

Washington—Civil Acronautics Board In testimony before the | now and in the foreseeable future. On 
hearings in the Non-Priority Mail Rate George M. Moore, assistant postmaster the subject of priority, which also 
Case opened last weck with the Post general in charge of the Burea proved to be a matter of disagreement 
Office Department and air carriers still ‘Transportation, said the airline between the carriers and the Post Office, 
differing sharply on the level of mail not be used for the transport Moore agreed that non-priority mail 
rates that should be established (AW of mail at rates above 50% hould be handled on a space-available 
Nov. 2, p. 41) basis without obligating a carrier. 

He added, however, that the Post 
Office would have no objection to the 
Board setting down legal ground rules 
that would establish a priority for mail 
lower than that for regular air freight 
but higher than deferred air freight. He 
said this should be applied to all car- 
riers at the option of each one 

Che nine carriers said in their joint 
tatement that leaving the discretion 

f moving mail in relation to the move- 
ment of air freight to the individual air- 
lines would allow the “Post Office De- 
partment to play one carrier against the 
other.” 

The carriers are: American, Braniff, 
Delta, National, Northeast, Northwest, 
r'WA, United and Western. 


The Post Office wants charges 1 


Airlines, Post Office senting 50% of both line-haul 
Clash Over Mail Rates terminal charges, the rate le 


In a joint trial brief, nine trunklines 
stated that the non-prionty mail should Convair Turboprop 
include only regular first-class and other Burbank. Calif—Nearly 80% of the 
preferential mail and that rates estab- flight estates testing of the Allisor 
lished for this category should not apply $01-D13 turboprop-powered Super ( 
to air mail and air parcel post. The car vair for Federal Avistion Agency 
riers said they wanted rates for non tification has already been complet 
priority mail to be set at 100% of Full certification is expected by Mar 
terminal ch irges—costs attained in the Conversion to turboprop configurat 
ground-handling of the mail—plus 50% has been done by PacAero Enginceri 
of the line-haul charges now in effect Corp., a wholly-owned subsidiary of Pa 
for regular air mail under the present cific Airmotive Corp. 
multi-clement formula Allison reports firm purchase orders 
The carriers also asked that a mini- for 11 corporate conversions of the Super 
mum of $4.00 per shipment for the Convair, plus five airline conversions 
non-priority mail be established. All don Riche Conte Aisiines. whist: ole: 
non-priority mail would be carried on option for 10 additional conversions 
a strictly space-available basis. 
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The new Boeing 720 offers airlines the lowest 
seat-mile cost of any jetliner 


The newest jetliner in the world—the Boeing 
720—is pictured above during a recent test flight. 
Delivery of the first 720 is scheduled for this 
spring. To date, forty-six Boeing 720s have been 
ordered by leading world airlines. 

The new 720 is designed to operate efficiently 
and profitably over short-to-medium range routes. 
The 720 cruises at speeds in excess of 600 miles 
an hour, and has the lowest seat-mile cost of any 


jetliner. In addition, the 720 can operate more 


economically from shorter fields than any other 
jetliner. Seating capacity ranges from 80 to 150 
passengers, allowing airlines unusual flexibility 
in seating arrangements. 

As demonstrated by Boeing jets already in 
service, the 720 will bring airlines unprecedented 
passenger appeal and high daily utilization. 

Boeing 707 jets have already flown more than 
60,000,000 miles in scheduled operations and 


have carried more than 2,000,000 passengers. 
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CAB Postpones New Subsidy Formula 


Washington—Local service airlines 
won a 30-day reprieve last week from 
new Civil Aeronautics Board subsidy 
standards designed to confine subsidy 
payments to a strict formula of flight 
scheduling 

Formulated by CAB as a means of 
getting all local service carriers on final 
mail rates by next Dec. 1 (AW Feb. 1, 
p. 28), the plan has been under serious 
fire from the carners. ‘They have con 
tended that they had less than a weck’s 
notice of the proposal before it was to 
gone into eftect Feb. 1. 

Extending this date to Mar. | to per- 
mit the airlines to file their comment, 
CAB that comment 
customarily allowed in regular proposed 


} 
Have 


noted time for 


was not deemed necessary 
since the proposed formula 


rule change 
in this case, 
intended only as a “guide line” for 
future local service scheduling to permit 
more precise computation of subsidy 
payments. Any specific problems the 
new scheduling standards might create 
1] in individual air- 


vill be considered on 
rate hearings 


during mail 
planned this year 
CAB said the scheduling standard 


which generally confines sub- 


line basi 


oncept 
idy to six daily round trips on a flight 
gment, is not new but has been ap- 
phed in the past in compiling subsidy 
based upon a schedule for four round 

Expanding the standards 
ind six trips, the Board 
nd, 1s cover a situation 
venerated by increased scheduling and 
follows CAB philosophy that local serv 

e schedules should produce higher 

factors with the addition of more 
; in order to justify subsidies 
al airlines that observance 
of CAB’s result in a 
evere cut back in flight schedules and 
resultant stifling of industry growth 
They contend that the plan amounts to 
CAB selection of the subsidy control 
features of the ‘industry-favored class 
subsidy formula (AW May 25, 
p. 41) recently shelved for study by the 
Board without any of the incentive 
benefits of the industry plan, such as a 
station subsidy allowance or profit-shar 
ing provisions. Some local-service critics 
term the CAB standards a “strict dis 
illowance schedule’ designed to curb 
local service subsidy needs. 

While the Board will tailor its sched 
ule standards to the specific route seg 
ments of each local service airline 
airline scheduling and revenue per flight 
will follow this general formula 
e¢ One round trip. Subsidy provided to 
cover the gap between total operating 


trips per dav 
to cover hve 


intended to 


claim 


new rules may 


mail rate 


expenses and commercial revenucs on 
Douglas DC-3 flights. Seven to eight 
passengers will be required on larger 
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aircraft before subsidy will be pai 
e Two round trips. Traffic must a 


age five passengers per plane mile for t! 


DC-3, nine to 10 passengers for lar; 
aircraft in order to qualify for sub 
e Three round trips. Revenu 
cqual direct flight costs 

e Four round trips. Revenu 
equal direct costs plus 35% of 

and indirect costs 
eFive round trips. 
equal direct costs plus 65% 


Revenu 
of in 
costs 
e Six round trips. Direct 
§5% of indirect costs 
@ More than six round trips 
must earn revenues equal to 
rect, ground and indirect cost 
The CAB that its ta 
based on an average first cla 
20 cents per revenue passenger 


noted 


ents per plane mile f 
enucs 
iid that any in 


rout¢ 


plus five 
commercial rev 
The Board 


Carrict scheduling per 





Mohawk Leaves ALTA 
Washington—Mohawk 
Assn. of Local Tra: 


Airlines 
signed from the 
Airlines last week in a 
the 
special 


port move 


parently stemming from carriet 


dissatisfaction with a reseal 
report prepared for ALTA. 

Mohawk resigned, effective Feb 
in a letter to the industry organizati 


and all ALTA 


local service carriers. 


other and 


Prime objector among local servi 


mail rate plan” for subsidy, 
officially 
based on any one particular issue bu 


stated its resignation was m 


stemmed from “continuous disagree 
ment” with ALTA policy. 

Other industry sources, however 
tend the airline specifically objected 
a study of the industry by Planning R 
search Corp., of Los Angeles, Calif 
(AW Feb. 1, p. 28) on grounds that th: 
that Mohawk 
million in subsidy for | 


final 


during 


company reported 
lected $2.7 
the 
rate of only $2 
vear. Mohawk 
$700,000 as retroactive subsidy from | 


while carrier was on a 
million 


accounts for the 


prior year. 
The 


have objected to other portions ot 


airline also was understood 


report covering Convair 240 operati: 
efficiency and to a discussion of subs 


} 


allocations by station, which estimat 
Mohawk’s major trafhe center of Ut 
N. Y.. which is the carrier’s headqu 
ters, would require greater subsidy 
port than a majority of cities depend 


on local service schedules. 





non-AL TA 


operators to the industry-favored “class 
Mk rh wk 


, 


; 


; 








will not be recognized for subsidy pur- 
poses unless the service already provided 
neets the new scheduling standards. 
\s an example, a carrier's carnings 
na three round trip frequency would 
to meet CAB’s standards for the 
four round trips—revenues at least equal 
to direct costs plus 35% of ground and 
indirect expenses—before the airline 
ould experiment with an additional 
flight. Should the airline meet these 
juirements, the addea flight would 
recognized for a six-month period 
id thereafter if it continued to meet 
four round trip standards. 
The Board cautioned that “it should 
t be assumed” that CAB’s recogni- 
n for the six-month period will be 
tomatic, so that anv schedule increase 
augurated during a period of season- 
low trafic would not ordinarily be 
ognized. 
In the event any expansion of flight 
quencies fails to meet the CAB 
tandards, the Board will apply a dis- 
ywance formula that will permit the 
irrier to retain from 30% to 80% of 
the earned commercial revenues, with 
ogressive increments of 10% for more 
than six round trips. As an example, 
na five round trip frequency, the car- 
would be permitted to retain 60% 
f the earned commercial revenues but 
uuld be disallowed direct flight costs 
of ground and indirect costs 
r the mileage not recognized 
\ breakdown of CAB’s estimate of 
plane mile and average 
assenger loads necessary to meet the 
w standards, covering DC-3s and 
ther aircraft, such as Martins, Con- 
irs and Fairchild F-27s, includes 
e One round trip. DC-3, no require- 
ments. Other aircraft earnings of 55.40 
ents per revenue plane mile, with an 
erage load per mile of seven passen- 


have 


us 65° 


revenues 


gcrs 

¢ Two round trips. DC-3, five passen- 
zers and 41 cents. Others, nine passen- 
gers and 69.80 cents. 

¢ Three round trips. DC-3, 8.33 pas- 
engers with 65 cents. Others, 13.19 
vassengers plus one dollar. 

e Four round trips. DC-3, 11.25 pas- 
engers with revenues of 86 cents. 
Others, 17.33 passengers and revenue of 
41.30 per revenue plane mile. 

¢ Five round trips. DC-3, 13.75 pas- 
engers, $1.04 revenue. Other aircraft, 
20.87 passengers, revenue of $1.55. 

e Six round trips. DC-3, 15.42 passen- 
gers and revenue of $1.16. Others, 
23.23 passengers and revenue of $1.72. 
e Seven or more round trips. DC-3, 
16.67 passengers per mile with revenue 
of $1.25 per plane mile. Other aircraft, 
25 passengers and revenue of $1.85 
cents per plane mile. 





FIRST LIQUID HYDROGEN 
ROCKET ENGINE 


Pratt & Whitney Aircraft’s XLR-1 15 
Develops 30% Greater Specific Impulse... Offers Unlimited Potential in Size and Power 


The first of a new family of liquid hydrogen rocket 
engines for missiles and space vehicles has recently 
been demonstrated at Pratt & Whitney Aircraft’s 
Fiorida Research and Development Center. The en- 
gi.e developed 15,000 pounds of thrust under simu- 
lated space conditions, and produced 30% higher 
specific impulse than conventional Lox-kerosene en- 
gines. The successful development of this engine opened 
the way for immediate development of hydrogen 
engines offering far larger size and power. 

The new Pratt & Whitney Aircraft engine has been 
chosen to power the Centaur space vehicle atop a 
modified Atlas missile. It will also power an upper 
stage of Saturn, the booster that will be used to place 
35,000-pound satellites in orbit 300 miles above the 
earth or send a 12,000-pound space probe to another 
planet. Current developments indicate liquid hydro- 
gen, substituted for Lox-kerosene stages, can multiply 
payload as much as 31% times. 
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A new pumping system—termed “bootstrap” 
pumping —eliminates fhe need for an auxiliary gas 
generator. Pumping power is provided by the expan- 
sion of the hydrogen itsalf. 

Pioneering work in liquid hydrogen has been in 
progress at Pratt & Whitney Aircraft since 1955. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


A Division of United Aircraft Corporation 





Air-India Schedules Boeing 707-420 Transatlantic Service 


Air-India International announced plans recently to begin transatlantic service with Boeing 707-420 turbojet equipment on May 14. Initial 
service will include three flights per week between New York and, alternately, Bombay and Calcutta. Flights will operate nonstop 
between New York and London, serving these intermediate points on the London-India leg of the route; Paris, Rome, Frankfurt, Geneva, 
Beirut and Cairo. Delivery of the first of four Boeing 707-420s on order was completed last month, and the company is scheduled to receive 
The planes will be powered by Rolls-Royce Conway bypass engines and carry 40 first-class passengers plus 80 


two more in carly March. 
rier permit signed last November by President 


economy-class passengers. The new route will be opened on the basis of a foreign 
Eisenhower under the terms of a bilateral air transport agreement between India the U. S. 


ket and he called for particular atten- 


General Dynamics Chief Presses sien to this problem from financial 


nterests. 


. % - . > % Sanus Another practice that he said will 
For Common Air Freight Carrier 270.2255 PM adusine the 


whim” of each pilot or group of pilots 
New York—<Airlines soon will have e¢ Sales of the CL-44 are not m less essential changes of the locations 


to get into the cargo business seriously— as fast as the company v f various instruments and controls so 
of a He added wrvlv: “When we |! that each airplane becomes a piece of 

freighter company on thi line balar heets on the custom equipment at added cost 

railroad Pullman company ve can for: iirline mana f Military pilots handle standardized 


tomers or surface competi- his attitude. But when we uircraft, he said, and military airplanes 


their own fleets first, Earl vad, we sce the tremer in be maintained on a standardized 


through the formation 


ident of General Dy Hov will | renerated t basis. 
d here last week I " P 
Standardized Freighter 


retense that General 

t vitally concerned in freighters.” Thus a standardized air freighter— 
cautse of its Canadian sub- “Uncle Sugar” is not going t r owned by a common Pullman-like com- 
dair's CL-44_ turboprop ircraft anv more, except in pany in turn owned by various airlines— 
Johnson told the Sales Execu- “ letting manufacturer r could be flown to Kansas City and main- 
Club one manufacturer General mistakes with change order tained by Trans World Airlines, to 
Dynamics had studied could afford to derwnting pr v] t fulsa and maintained by American and 
i fleet of 15 CL-44s now and run to San Francisco and maintained by 

on a dailv schedule. vy O1 101 ve - United. 
x Foreign airlines are going to force 
ittitud t some such combination, he said, point- 
Johnso1 ing to the Air Union organization. 
turers al “How long can we stand cutting each 


did not identify the manufacturer 
r even the country. But he also made 
frequent references to auto parts ship- 
ments from Detroit to assembly plants ng manufac 
in Kansas City as examples of air freight nong reg Iv ag | others’ throats in needless areas?” he 
markets and both General Motors and cial peopl asked. 
Ford have sizable operations of this t utu Both the railroads and the truckers 
type. n the air frei eld, { ire moving into air freight, he said. 

: he eventual 1 The railroads know they cannot fight 
Candid References uN rminals for air ft \ the advent of air freight. 

t “We know this,” he said, “because 
of the people who are knocking at our 
tudded with pungent references not door.” 

its passenger terminal He said that as far ahead as he could 


only to air freight—his advertised subject —_ have 
but to the aviation business as well dle of its freight marshalir see, air freight will not become as cheap 


“Today you can sell a jet trarsport Specialized facilities and ’ as the railroad 14-2 cent ton mile costs. 
to anybody you can give the money to ground handling equipm But air freight already is siphoning off 


buy it.” necded for the coming ait it~ the rails’ high profit margin business. 


Johnson discarded his prepared 


peech, and his spontaneous talk was 
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U.S. Supersonic Transport Action Urged 


By Glenn Garrison 


New York—Timetable for supersonic 
transport service has been placed around 
1965 by two major manufacturers—but 
there are some important reservations 

North American Aviation, which 
made clear its determination to enter 
the supersonic commercial field at the 
Institute of the Acronautical Sciences 
meeting here, and Lockheed Aircraft 
Corp. both said that a U.S. Mach 3 
transport could be flying airline routes 
at about that time, if an aggressive de 
velopment program was started im 
mediately. Both warned—and were in 
effect supported last week by Civil Acro 
nautics Board Chairman James R. Dur 
fee—that U.S. delay might mean a loss 
to foreign competition 

Some airlines. however, were looking 
further into the future for the first su 
personic commercial operations. Besides 
the big question of where the mone 
will come from to build and buy the 
were set 


transports, airline engineers 
date 


ting the likely technical target 
closer to 1970. 

The carriers want to see positive an 
swers to many and opera 
tional problems before they line up to 


economic 


replace their costly new subsonic jets 
with the supersonic variety. Several air 
line engineering officials surveyed by 
AviATION WEEK said it would be two 
or three vears before any manufacturer 
had a firm design to sell, although there 
have for some time been discussions be 
tween airlines and manufacturers on 
supersonic prospects. Translating a 
finite design into a working airplanc 
with unique problems involved in ven- 
turing into the supersonic regime 
would carry the start-of-service time up 
to at least 1968 or 1970, they say 


Comet Experience 


lhe U.S. approach to beginning sub 
sonic jet service was contrasted by one 
oficial with the British de Havilland 
Comet I experience. American air Cat 
riers, it was pointed out, worked for 
vears with the manufacturers to raise 
and solve as many questions as possible 
before going ahead with service aircraft 
The British, according to this view, 
went ahead too fast to anticipate prob 
lems that further analysis might have 
revealed 

Among the development problems 
that will take time to work out, in the 
uirline view, is that of certification of a 





operation around 1967. 


ment costs would run to $250 million 


enough to develop a supersonic airplane. 


service within the next 10 vears. 


ing official, Herlihy said. 


official. 





Supersonic Airliner Development 


New York—Officials of two major airlines say the commercial supersonic transport 


is at least a decade away from service and that the status of the North 


B-70 program will affect its development time. 
The president of a third airline—TWA’s Charles S$. Thomas—predicted supersonic 


Thomas said supersonic airliners could be available in three years, but the develop 


American Airlines President C. R. Smith told a National Transportation Institute 
panel here last month that neither the manufacturers nor the airlines have capital 


Earlier last month J. A. Herlihy, United Air Lines senior vice president-engincering 
and maintenance, expressed a “conservative” view of supersonic airliner prospects 
to members of the Yale Engineering Assn. of New York City. 
aircraft would not be in operation for at least 10 years. 

Smith said “it is difficult to predict” that a supersonic transport will be in airline 
He also questioned whether there is sufficient 


evidence that operation of such an airliner would be profitable, and said there is 
no assured source of capital for its development. 

Governmental decision on the B-70 will greatly affect the development rate of 
the supersonic transport, according to Smith. 

Herlihy said financing and limitations of the human body were the two major 
problems in development of commercial supersonic aircraft. 
might reach a billion dollars according to the estimate of a Douglas Aircraft engineer- 


Herlihy spoke of the difficulties involved in designing a supersonic airliner cabin 


that would be completely safe from pressure loss. 
sonic boom were also among the problems to be solved, according to the United 


“I think some of the forecasters of early supersonic transports have been slowed 
down a little by the recent stretch-out of the B-70 program,” Herlihy said. 

Admitting his view was ‘on the conservative side,” Herlihy forecast that it will 
be “at least the early ’70s’’ before supersonic airliner operation is in service. 


American 


He predicted the 


Development costs 


Noise, high temperatures and 








This process will 


supersonic transport 
areas of standards 


involve whole new 
and techniques. 

North American and Lockheed pre 
sented their argument for an immediate 
development program at the IAS meet 
ing here 

North American called for an aggres 
sive U.S. program to be undertaken 
without delay. J. B. Pearson, Jr., and 
R. James Pfeiffer reported that the U.S 
industry is in an excellent position to 
maintain its leadership in jet transport 
competition and could place a- super 
sonic airplane in service by 1965 with 
a level of risk comparable with intro 
duction of current jet transports 

But North American’s time estimate 
was based on “a firm go-ahead now,” 
and the officials foresaw higher develop 
ment costs as well as a competitive dis 
advantage if the program were delayed 

The presentation marked North 
American's opening pitch in the super 
sonic commercial contest as far as 
official policy is concerned. The com 
pany has had and is continuing talks 
with the airlines about supersonic pos 
sibilities, but had not publicly dis 
cussed them at the high-management 
level as other manufacturers have 

Pfeiffer, who is North American's 
new manager-commercial aircraft mar- 
keting, told Aviation Weex that no 
policy decision has been made on a 
supersonic project, which is “purely in 
the study and planning stage.” Firmer 
plans would depend in part on solving 
the development costs problem, and on 
immediate beginning of the develop 
ment of a fan engine for the supersonic 
transport—the fan principle being con 
sidered by North American the best 
COM Promise 

North American’s B-70 powerplant 
is the General Electric ]93. But Pfeiffer 
said both General Electric and Pratt & 
Whitney plan versions of existing mili 
tary engines that could power a super 
sonic transport, so North American is 
not specifying at this point. Pratt & 
Whitney's competing engine is the J55 

As prime contractor for the B-70 
Mach 3 bomber, North American ap 
pears to have a strong lead over most 
other manufacturers in the supersonic 
field, some airline sources feel. Con 
vair's B-58 is in the Mach 2 category 
and therefore is not considered a great 
idvantage in Mach 3 manufacture 

Lockheed Aircraft Corp., also con 
sidered a strong supersonic contender, 
sees no technical, operational or eco 
nomic reason why the U.S. should not 
operate a supersonic transport between 
1965 and 1970. In their IAS report 
B. C. Monesmith and Robert A. Bailey 
suggested pooling the resources of two 
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or more manufacturers as a possible ap- 
proach to the development problem. 
One basic aircraft, it is generally 
agreed, will serve all U.S. carriers, it 
being doubtful that more than one 
design could be economically success- 
ful. 

Durfee, in a letter to Chairman War- 
Magnuson (D.-Wash.), of the 
Senate Committee on Interstate and 
Foreign Commerce, said economic 
studies by U.S. manufacturers indicate 
that the entire requirement of all the 
world’s air carricrs could be met with 
100 to 200 supersonic airplanes. Fsti- 
mated cost of each airplane, Durfee 
aid, is between $12 and $25 million. 

No manufacturer, according to Dur- 
fee's information, could build without 
40 to 80 orders for supersonic aircraft 
probably would use inter- 
change agreements to get sufficient 
utilization to warrant the investments 

Durfee said CAB was concerned that 
a one- to three-year delay in supersonic 
transport development in this country 
might mean that in the early or mid- 
1960s “the American long-range carriers 
may be forced by competitive reasons 
to place orders for supersonic aircraft 
to be built clsewhere in the world” and 
the favored position of the U.S. would 
be lost for decades 

Ihe CAB chairman's letter might 
be construed as laying the ground work 
for government subsidy of a supersonic 
transport program in some form. Help 
from the government also was suggested 
is an alternative by the manufacturers, 
ind seems to be emerging as a main 
ipproach to the problem. Stretch-out 
of the B-70 program has been men- 
tioned in this connection as an un- 
favorable development 

Regarding the foreign competition 
spect, Durfee said CAB has been told 
that both Great Britain and Russia are 
“targeting for an operating supersonic 
transport between 1965 and 1968.” 
According to one rumor, Durfee said, 
“one of the countries is already ‘cutting 
metal’ for its first supersonic transport 
iircraft.” 

rhe presentations to the IAS super- 
sonic transport session were keved to 
some 103 questions submitted by top 
lirline engineering officials. This ap- 
proach was suggested by questions con- 
cerning supersomic transport operations 
presented by Charles Froesch, Eastern 
\ir Lines’ vice-president-engincering, at 
in IAS meeting last fall. 

The questions covered last month 
concerned noise, structural design, 
powerplants, performance, financial 
ispects, operational factors and national 
policy. 

The two manufacturers disagreed on 
the probable structural material of the 
Mach 3 category transport. North 
American maintained that considcrable 
honeycomb sandwich construction with 


ren G 


Airlines 
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First Sud Caravelle for Air Algerie 


First Sud Caravelle turbojet transport for Air Algerie, the Algerian airline, is shown just 


prior to delivery. The Caravelle is the 


service and is the first of four for Air Alge 


1+ 


stecl] or titanium would be use: 
fucl heating, 


icoustical an 


dle aerodynamic 
pect ratio wing 
problems Lockheed, however, fe 
steel airplane with honeycomb « 

tion used only in a few critical a 

a transport aircraft. Honeycomb 

its attendant problems could 

the cost prohibitively, according to 


Lockheed. 


Development Costs 


Lockheed estimated the develop: 
cost of a 250,000-Ib. supersonic 
airplane at $160 million and the 
lb. airplane at $210 n 
Cost per copy of the lighter plane 
run about $11 million if 100 w 
duced, according to Lockheed. 

Windows were back in the suy 
transport in Lockheed’s di 
Some previous proposals had clin 
because of 


a $00,001 


passenger windows 
and structural requirements at 
But Lockheed 


the claustrophobic passenger, 
who want to look out, can be pr l 


sonic regimes 


with windows without a t 
penalty 

The passenger also will tilt v 
plane as it climbs instead of sitting } 


swivel seat nother previous pl 
bv Lockheed and North America 
rent thinking, Maximum nose-up 
expected, according to North 
ican, range from seven to 14 de; 
takeoff, climb and landing. Seat 
rent design should be sufficient! 1 
fortabl 

Shock wave, boundary layer 1 en- 
gine noise problems should | n- 
sidered in the early design stag 
supersonic transport, according 


from NASA’s Lang! 


; 


scientists 


search Center. Lindsay J. Lina, | 
enic J. Maglicri and Harvey H. H ird 
pointed out that millions of people 


would | the 


from coast to coast 





I8th of its type to be delivered for scheduled 
rie for schedules between Paris and Algeria. 


booms produced by a transcontinental 

t cruising at 70,000 ft. at Mach 3 
[he area exposed to booms on such a 
flight would be 70 mi. wide. Real hope 
for solution to the sonic boom problem 
lies in how the aircraft is operated, ac- 
cording to the Langley scientists. 
Boundary layer noise as a possible source 
of structural damage imposes a much 
more severe requirement in the super- 
sonic airplane than in the subsonic, 
they said. 

Lockheed held that sonic boom 
problems would be avoided by the 
tollowing typical climb program, which 
also is considered optimum for other 
operating reasons: 

e Constant equivalent airspeed of 312 
kt. to 37,500 ft. 

e Constant acceleration at 37,500 ft. to 
equivalent airspeed of 550 kt. 

e Constant equivalent airspeed climb at 
550 kt. to the Mach 3 initial cruise 
ltitude. 

North American favored stored air- 
breathing systems for supersonic trans- 
ports, rather than ram air systems, on 
the basis of weight, power and reliability 
requirements. An emergency ram air 
system also would be provided. The 
manufacturer finds the turbofan en- 
gine with fan afterburning as the best 
powerplant compromise currently in 
sight. Ideally, an engine would combine 
the installed weight of the afterburning 
cycle, the specific fuel consumption of 
the dry turbojet, and the noise level of 
the turbofan. 

North American also advocated a 
buried engine configuration, for drag 
and structural weight considerations. 

Operating costs of the supersonic 
transport, in North American’s estimate, 
would be less than three cents per seat 
mile over long range routes. Required 
runway lengths, the two manufacturers 
agreed, would not exceed 10,500 ft. 
under standard conditions. 
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Earth-to-space ferry 





for Astronauts 


Combining the features of a space ship, 
guided missile and a conventional airplane, the new 
Space Ferry was designed by Hughes-Lockheed Proj- 
ect teams to shuttle men and materials between earth 
and outer space. 

The Space Ferry would carry a pilot and 3 commuters. 
Payload would be about 14,000 pounds; cargo could 
vary from flight to flight. 


Taking off from earth the Space Ferry would orbit at 
300 to 500 miles, rendezvous with other space craft, 
transfer passengers and cargo, and return to earth... 
all on a routine schedule. 

The Hughes-designed Navigation and Guidance Sys- 
tem would utilize an inertial platform and a digital 
computer. It would automatically control boost to 
orbit, bringing the Ferry to within 20 to 50 miles of 
its destination. 


The Hughes Attitude and Flight Path Control System 
would incorporate several novel features: A space 
attitude and translation control system, based on ve- 
locity feedbacks, would give the pilot easy control for 


* sae «8 
“Vest Pocket Air Defense System”— Hughes 
mobile digital computer and display unit, linked to a 
Hughes 3-D scanning radar antenna, assigns enemy 
targets to missile batteries. 


“Paramp” (parametric amplifier) developed by 
Hughes research engineers and scientists, can double 
effective range of today’s radar units. 


rendezvous and final soft contact with the platform. 
For re-entry and flight in atmosphere, the system 
would use structurgl temperature as a signal for auto- 
matic control during the critical heating phase. The 
resulting maneuver eliminates the characteristic 
skipping oscillations of uncontrolled re-entries. Either 
pitch or bank (or both) maneuvers would be selected 
with elevons as primary controls. 


The new Space Ferry reflects the many stimulating 
outlets available to Hughes engineers. Other projects 
include nuclear electronics, spatial communications 
systems, advanced airborne electronics systems, three- 
dimensional radar systems, new semiconductor 
materials, electron storage tubes...and many others. 


A diversity of advanced projects, a history of contin- 
ued growth, technically oriented company philosphy 
—these factors make Hughes the ideal environment 
for engineers interested in building a rewarding future. 





stituted programs at Hughes have created immediate 
oe for engineers experienced in the following areas: 


Electroluminescence 
Infra-red 


Equipment Engineering 
Microwave & Storage Tubes 
Plasma Physics Communications Systems 
Digital Computers Micro Electronics 
Reliability & Quality Assurance Engineering Writing 
Systems Design & Analysis Circuit Design & Evaluation 





Write in confidence to Mr. R. A. Martin 
General Offices, Bldg. 6-A2, Culver City, Calif. 











the West's leader in advanced ELECTRONICS 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, Newport Beach, Malibu, 
Santa Barbara, Oceanside and Los Angeles, California 
Tucson, Arizona 











AIRLINE OBSERVER 


> Hughes Tool Co. has refused to accept the first two of eight Convair 
880 turbojet transports it has on order for lease to Trans World Airlines. 
No reason is being given for the refusal, but this much is known: both 
planes are ready for delivery, Convair wants to deliver them right away, and, 
since Hughes has paid at least $26 million down on the purchase price of 
the fleet, money is not considered a factor behind the postponed acceptance 
of the two airplanes. To get at least one of the aircraft in the air, Convair 
last week began flying it as a company-owned airplane. 


> Wall Street sources believe chances are better for action on TWA financ- 
ing since the carrier's earning picture brightened notably last year. Earnings 
have been added to net worth so that equity financing may not be necessary 
since the carrier may now meet the debt/equity ratio required for long term 
loans, at least by some lenders. However, the lenders have been ready to act 
on some type of financing for months but they still are waiting for the 
Hughes interests to give the word. 


> Capital Airlines has voluntarily replaced turbine blades and nozzle guide 
vanes on all its Rolls-Royce Dart turboprop engines. The program, com 
pleted in October, was undertaken when normal inspection disclosed that 
the parts were not meeting the expected life-time of two to three engine 
overhaul periods before replacement was necessary under the company’s reg 
ular maintenance schedule. Higher quality blades and vanes were installed 
in the engine as a means of preventing future replacements prematurels 


> United Air Lines is still strongly interested in a fleet of Sud Aviation Cara- 
velle transports powered with General Electric aft turbofan engines (AW 
Nov. 23, p. 47). Carrier wants the aircraft for its medium-range routes. 


> Civil Aeronautics Board has granted exemptions to Braniff Airways and 
Pan American World Airways that will permit the carriers to serve 
Brasilia, Brazil, beginning Apr. | on South American routes. Addition of 
Brasilia as an intermediate point on these routes was requested on grounds 
that trafic to and from the city will be substantial when the capital of 
Brazil is transferred from Rio de Janeiro to Brasilia Apr. 21 


> Hearings by Senate Aviation Subcommittee on the proposed bill that 
would authorize the Civil Aeronautics Board to guarantee loans for the pur- 
chase of cargo transports will begin today. Under the bill as it is now writ- 
ten, loans up to 75% of the purchase price of each aircraft would be author- 
ized, with a maximum loan restriction of $75 million on each airline. CAB 
would guarantee 90% of the balance of each loan. 


> Eastern Air Lines will convert five Lockheed Super Constellation trans 
ports to all-cargo aircraft, with the first of the fleet to be in service May | 
fn announcing the conversion program, Thomas Amnstrong, executive vice 
president-finance, noted that air freight potential cannot be fully developed 
“until a more suitable all-cargo airplane can be operated.” 

> Trans World Airlines has estimated that around-the-world passengers will 
total 37,000 annually by 1962. E. O. Cocke, TWA senior vice president 
and system general manager, made the forecast during testimony presented 
in Civil Aeronautics Board’s Transpacific Route Case in which the carrier 
is seeking an extension of its Far East route from India and Ceylon to 
Hong Kong and Tokyo via Bangkok. 


> Lufthansa German Airlines has ordered five Boeing 720B transports pow 
ered with Pratt & Whitney turbofan engines for delivery beginning in April, 
1961. The carrier also increased its order for Boeing 707-420 Interconti 
nental transports powered with Rolls-Rovce Conway bypass engines from 
three to a total of four 


> Air Transport Assn. has contracted with the Stanford Research Institute 
to undertake a study of airport economics. Chief purpose of the study is to 
define economic benefits of airports to the users and the communities air- 
ports serve and to determine proper allocation of costs between users and 
communities, 
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P Air France will begin Bocing 
turbojet service from Los Angeles to 
Paris via Montreal on a twice weekly 
basis and from Chicago to Montreal 
and Paris three times a week in earl 
April The French carrier recenth 
began daily nonstop transatlantic 707- 
320 service from New York to Paris. By 
the end of 1960, Air France expects to 
have 17 Boeing 707-320s in service 


P Aloha Airlines has started construc 
tion on a new $3 million headquarters 
building near the new Honolulu Inter 
national Airport. The airline hopes to 
move into the new 14,000 sq. ft. build 
ing from its present offices in downtown 
Honolulu by Dec. 1 


> American Airlines reports its flect of 
Boeing 707 turbojets had carried over 
$00,000 passengers 1.578 billion rev 
enue passenger miles by Jan. 25, on 
vear after its inauguration of 707 sen 
ice. Of the 800,000 passengers carried 
230,000 were flown over the New York 
Los Angeles route which showed a Jan 
25 vear-end load factor of 80% for tin 
vear ending Jan. 25. American serves 
nine cities wit: 48 daily 707 flights 


» British Overseas Airways Corp. plan: 
to start daily nonstop Boston-London 
service June 13 using de Havilland 
Comet 4 turbojet airliners. Current 
New York-Boston-London service Oyr 
crates four times a week and will be 


continued 


P Irish Tourist Office has announced 
that a $3 million airport will be built 


it Ballygarven, four miles from Cork 
City in 


southern Ireland The new 


ilitv will have runways 4,500 ft 


ind 3,800 ft. long, both of which 
in be lengthened as the need arise 
Completion date has been set for earh 
196] 


P Sabena Belgian World Airlines last 
month inaugurated the first transatlan 
tic Boeing 707-320 jet service by 
foreign-flag airline. Sabena began New 
York-Brussels service Jan. 24, offering an 
initial two weekly round trips and a 9 
economy, 34 first class seat configura 
tion 


> Trans World Airlines will begin 
Bocing 707 Intercontinental service t 
Lisbon and Madrid on May 18 with 
three flights a week. The flights will 
originate in New York and fly nonstoy 
to Lisbon and on to Madrid. The new 
service will bring to six the number of 
flights TWA will offer to the Iberian 
Peninsula. The airline currently has 
three Lockheed 1649 Constellation 
flights weekly in service on this route 
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Biggest thirst in the universe 


Dr. Henry Ponsford, Chief, 
fuel flow requirements for 
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Donald W. Dougla 
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w being planned for manned 
propellant as the entire capac- 


seconds! It will consume 
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t-sized space ships of this type 
and environmental problem 
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ONE of a series of Polaris test vehicles is launched from its Cape Canaveral, Fla., Missile Test Center pad. At right is the Lockheed 
Missiles and Space Division’s dynamic test stand at Santa Cruz, used to test Polaris under simulated flight conditions. 


Lockheed Trims Polaris Vehicle’s Weight 


LOCKHEED technicians prepare controls and data recording equipment for high-g loading 
tests on a Polaris vehicle. Equipment controls a dynamic load applicator in adjacent room. 
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By William S. Reed 


Sunnyvale, Calif.—Recent  fully- 
guided flights of Polaris missile test vehi- 
cles over the Atlantic Missile Range 
which attained 900 mi. range indicate 
that the goal of 1,200 mi. range may 
be met by the end of this vear, Lock 
heed Missiles and Space Division off- 
cials believe 

Range increase will 
mainly by an intensive weight reduction 
program which will trim the fat from 
Polaris from an overweight test con 
figuration to operational requirements. 
Weight from successive flight test 
articles will be cut mainly in the area 
of heat shields and intentionally ovet- 
designed subsystems. 

Range objective scheduled for 1962 
under the original development pro- 
gram was 1,500 naut. mi. but a wel 
two years were lopped off the program 
at Navy insistance one unavoidable 
compromise was a reduction in range 
Ultimate 1,500 mi. goal still will be 
met, perhaps considerably sooner than 


be achieved 
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INSTRUMENT sections for Polaris test vehicles are shown on the production line at a idustrial reserve ordnance plant at Lock- 
heed’s Sunnyvale, Calif., facility. A total of 47 Polaris vehicles have been launched wit ots fully successful. 


7 * 
i “: i TREES i 
. _ ~ 


~ 
‘2 \ 


‘eo 
~~ 7 
By 
.% 
~ 


28 ae 


GUN charged by compressed air fires small Polaris components into the air (left) a f a shock and acceleration test before actual 
installation on the vehicle. The gun originally was used in design development for xygen component packages. At right is an 


80 x 20 ft. pressure vessel for water tests of Polaris shapes. Wave generator produ ine forces. 
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CONNECTIONS on a 25,000 force/Ib. capacity dynamic load applicator are checked by H. C. Casey, Lockheed environment test lab- 
oratories manager. The shaker can be programed by a tape recording of load factor tresses which the test vehicle will undergo dur- 
ing the initial launch and flight. At right, Lockheed technicians conduct a wiring instrument section prior to installing it. 
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SAG's GAM-77 


CAN FEINT...JAB... 
OR THROW THE K.0. 


AM-77 HOUND DOG air-to-surface missiles give SAC’s B-52G intercontinental bomb- 
(; ers the versatility of a champion boxer. Even while the aircraft carrying the GAM-77 
missiles is airborne, a new target can be selected. Then reaching out at supersonic speeds 
after launch, the GAM-77’s can flatten opposition for the bomber to deliver its own Sunday 
punch ...or independently destroy the primary target. These jet-powered missiles vastly 
increase the striking power of the giant Boeing B-52... give it a triple-punch capability. 

Guided by a self-contained inertial autonavigator —set before launch by the B-52’s 
crew —the GAM-77 can’t be jammed, can’t be decoyed. The GAM-77 Hound Dog was 
designed and is being produced for the USAF by the Missile Division of North American 


MISSILE DIVISION =: 


NORTH AMERICAN AVIATION, INC. 


Downey, California 








the end of 1962, by a continuous proc- 
ess of refinement and development after 
the interim operational date set for 
the end of 1960 

Accuracy and reliability, rather than 
range, are the goals presently sought 
in the Polaris flight test program. 


Test Highlights 


Highlights of the test program which 
has brought Polaris to its present state 
of development and which will provide 
the background for increased capability 
ATC 
e@ Underwater tests on scale models and 
full-size dummy shapes. The launch 
tests have resolved basic problems and 
ire being continued mainly to refine 
the underwater-launch technique 
¢ Integrated or combined systems tests. 
Starting with exhaustive tests of indivi- 
dual components and subsystems, two 
or more components or subsystems are 
tested together, not only to establish 
operation and reliability of each, but to 
check their operating interre lation. 

@ Static firings of complete assemblies 
on a “soft” test stand. Inputs similar 
to those which will be presented to the 
missile’s autopilot and guidance system 
during flight can be simulated on the 
soft stand because the entire assembl\ 
can be displaced while the <Aerojet- 
General rocket motors are firing 

@ Sea-going laboratory tests aboard the 
USS Observation Island. Manned by 
Navy and Lockheed personnel, the ship 
can perform all operational functions 
of a Polaris mission with the exception 
of underwater launching 


Underwater Tests 


Underwater tests of ys and ¢-scak 
models at the Lockheed Underwater 
Missile Facility (LUMF) here, together 
with underwater launching tests of 
full-scale dummy shapes at San 
Clemente Island and in San Francisco 
Bay, continue to provide data which 
Lockheed says proves that underwater 
launching of Polaris is a known quan 
tity. Hydrodynamicists insisted at first 
that the missile would tumble on its way 





Polaris Box Score 


@ Total flight firings, as of mid-January- 
47. Of these, 31 have been classed as 
fully successful, 14 as partial successes 
and two as failures. 

@ AIX series (current) so far includes 
eight firings with operational Polaris con- 
figuration. 

@ Earlier AX series encompassed 17 fir- 
ings between September, 1958, and Sep- 
tember 1959. Each successive AX firing 
approached closer to operational type. 

® Prior to this, there were 22 test rockets 
of various makeup built to explore de- 
sign aspects such as propulsion, re-entry, 
and guidance. 
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MEMBER of the Lockheed environment test staff prepares a Polaris instrument section for a 
dynamic load test. In foreground is a techtronic scope for calibration, and a camera. 


to the surface unless guided by 


rudders. Both full-scale and mod 


have disproved the necessity for 
water control, because thos« 
istics of external configuration 
make for good aerodynami 
equally in contributing to ge 
dynamic characteristics 

Early in the test prograt 
thought that the missile might 
be completely encapsulated f 
water launch or be equipp 
plastic overlay or possibh 
+ + 


some sort of dropaway structu 


inally considered to be critical t 
were the rocket nozzles and 
vhich manv said would not 
ifter being exposed to sea wv 
other doubtful area was differ 
tween chamber pressure and 
external pressure as the missil 
possiblh reating problems 
hon 

But tests on instrument 
hapes launched from a 
modified Regulus missile hang 
Clemente indicate no difficult 
of these areas. Validity of scal 
tests in the underwater tank 
substantiated by the full-scal 
launches. Scale effects similat 
experienced in wind tunnel m 
have proved to be readily cal 

The tank recently has be 
pletely enclosed so that it can 
surized to simulate launches fi 
ing depths. Scale-model test 
tank are providing more valua 
than full-scale tests since sea st 
to hurricane conditions readil' 
trolled in the model tank 


Effects of pressure against the mis 
ile’s outer surface dunng underwater 
launches from varying depths have re 
cived major attention in the tank. 
Inherent ruggedness of the rocket motor 
use, coupled with the relatively hard 
rubber-like nature of the solid propel- 
lant grain, provides sufficient strength 
Interface section connecting the first 
ind second stages, and the forward 
quipment bay section ahead of the 
econd stage, also are built to rugged 
pecifications to provide necessary 
trength. Both interface and equip- 
ment section structures are built from 
heavy gage dural skin approximately 4- 
in. thick. 


Launch Technique 


Structural ruggedness also is dictated 
the rigorous requirement of the 
launching technique during which Po- 
laris is ejected from the submarine tubes 
by compressed gas. Missile does not fit 
snugly into the bore of the tube, but 
compression is maintained by “wad- 
ding” which affords a “piston ring” 
effect by creating a seal. 

A double advantage is involved in hav- 
ing the bore of the tube larger than the 
missile diameter—internal friction is 
minimized during launch and room for 
growth in missile diameter is provided 
to match the normal 20-year operational 
lifespan of a submarine. Polaris test 
officials say that criteria for launching a 
missile does not differ greatly from that 
required for a torpedo firing. Similarity 
is that conditions of roll, yaw, and heave 
must be satisfied before the fire control 
computer will allow the missile to be 
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launched. Feasibility of the gas-expan Lockheed is able to check on the soft 
sion launching (expelling) technique _ test stand 

of the 33,000 Ib. Polaris has alread: Explosive separation is used 
been demonstrated in launch te Polaris, but explosive bolts are 


live missiles from a hvdraulicall emploved, as in other missiles 


ated ship-motion simulator at 1] Midair ignition of the solid-propel 
Canaveral lant first stage motor is a critical t 
Before live Polaris vehicles red tem since there is no time for the tra 


in the test program from aboat he ditional approach which allows for 


} } } ' 17 
recently commissioned submari ual thrust buildup and a last second 


George Washington (AW Dec check of systems operation before liftoff 
57), dummy configurations will hrust buildup of solid propellants is 
for final shakedown information in tl Imost instantaneous with ignition as 
submarine’s fire control system. Crev mpared with the more 
training will also receive a final shal buildup of liquid-fuel rockets. Test re 
down with Polaris dummies Its show that Polaris does not pau 


it emerges from the launching tubs 


gradual thrust 


~ 


Static Firing 


but continues to accelerate into th 
Dynamic static tests are conducted powered portion of the flight 

with complete Polaris vehicles on a : 

test stand located in the Santa Cruz Second Grain 

mountains near here. Designed to gi Solid propellant rocket mot 

the missile a slight degree of fr m nd nozzles are not reusable as are 

the soft test stand is us ec} n liquid-fuel engines, A second grain 

guidance system, autopilot, thrust + uuld be cast into a case, and the noz 

tor control, thrust terminati tas zles reworked, but a “recharged” mot 

separation and other subsystem I would not have acceptable reliability 

formance parameters hil ket ding u 1¢ quality necessary t 

ted firings would ne 


. : . : : 
the vehicle is displaced, pr ng onsiderable refinement 


motors are firing, delivering t ind repea 
} 
quantitative and qualitati yper nal facturing methods and material 
would be out. of 
: n ving that 
telemetry and also rd” wiring ef rough the reuse of 
affording 
tween the 


lates 
la 


running 
Bun 
out 


CAUTION 


«aces 8 
eh 
be 


SPECIALLY designed Polaris shipping and storage container is shown to William S. Reed, 
Aviation Week associate editor, by H. C. Casey, of Lockheed. Unit is wired for static tests 
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CLQUD 9 


ASSEMBLY 
LINE 


RELIABILITY is designed into 
Motorola military electronic systents 
and equipment from the beginning... 
not patched on later...an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
assembly line, from original concept to 
completed military contract, uniform, 
dependable performance under severest 
operational environments is more than 
an objective...it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
owned facilities, exclusively engaged 
in electronics for defense. 


Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
its reputation and responsible roles in these, 
und other advanced fields: 
+ Military Communication Systems & Equipment 
sta Transmission, Processing & Display Programs 
Missile Systems, Electronics & Instrumentation 
Electronic Warfare & Countermeasures Programs 
* Anti-Submarine Warfare Systems & Equipment 
hed Research & Development in Microelectronics 
Advanced Radar & Sensor Developments 
4 State Developments in Materials & Devices 
* Navigation Systems & Equipment 
rveillance Systems 
For more detailed information, a comprehensive 
brochure will be mailed on request. 


Qualified technical personne] are invited to 
join recognized leaders in many fields of 
science at Motorola...and share in solving 

omplex military electronics research, 
development and production problems. 
Write to the area of your choice. 


CHICAGO 5! ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 











<> | Now in magnesium and aluminum 


FOUR DOW PLANTS OFFER AIRCRAFT 
AND MISSILE MEN 
WIDE CHOICE OF MAGNESIUM WARES 


Coiled sheet, thin wall cast- 
ings, many other production 
items are now available from 
Dow’s big rolling mill, foundry 
and fabrication facilities. 


Aircraft and missiles manufac- 
turers on the alert for improved 
materials and production methods 
would enjoy a personal tour of the 
four Dow plants that turn out 
magnesium products. Next best 
thing is this quick rundown on the 
new ways of forming and fabri- 
cating magnesium now being 
practiced in these plants to open 
up new uses for the lightweight 
metal... 


is annealed to 


TOOLING PLATE, extra fiat, 
eliminate residual stresses. 


At the huge Madison, Illinois, 


rolling mill, for example, they’re 
making magnesium sheet that 
doesn’t require stress relief after 
welding. This is a major step for- 
ward in light metal technology 
and a boon to manufacturers using 
magnesium assemblies. Madison 
has also increased the maximum 
width of sheet to six feet. Five 
different sheet alloys, including 
elevated temperature alloys, are 
now available either flat or in coils. 


To keep abreast of the rapidly 
increasing demand for precision 


jigs and fixtures, Madison keeps a 
close watch on the tolerances of 
Dow magnesium tooling plate. 
Typical flatness tolerances, for 
example, are 0.010 inches in any 
six feet. This means greater accu- 
racy and less machining for users 
of Dow tooling plate. Madison is 
now turning out both magnesium 
and aluminum extrusions that 
cover a wide range of sizes: from 
delicate precision parts to a 30- 
inch circumscribed circle size 
made by Madison’s mammoth 
13,200 ton extrusion press. 


Over in Bay City, Michigan, 
interesting things are happening, 
too. At the well-equipped Dow 
magnesium foundry, largest in the 
U. S., sand and permanent mold 
castings of all sizes and shapes 
are being produced on a volume 
basis. Complete facilities are 
maintained for heat treatment, 
styrene DMI impregnation and 
chemical treatment. A well-staffed 
quality control team makes sure 
that all specifications are met or 
exceeded, and that the most 
modern equipment and techniques 
are fully utilized. 

The Bay City foundry casts many 
complex and difficult designs. 
Large castings with walls as thin 


DOW FOUNDRY offers production capacity for 
sand and permanent mold castings of all sizes 


as 0.100 are now being produced. 
Other useful developments include 
cast-in tubeless passageways for 
use as hydraulic lines, special 
coring techniques for casting 
enclosed shapes, and new mag- 
nesium casting alloys. 


A new die casting plant is now 
on stream at Bay City. This 
facility houses the most advanced 
magnesium die casting equip- 
ment, including cold chamber 
metering units which automati- 
cally feed metal to the machines 
and contribute to unusually high 
production rates. To assure close 
alloy composition control on both 
die casting plant and foundry, a 
direct reading spectrometer pro- 
vides frequent and precise analy- 
ses of the molten metal. Similarly, 
X-ray equipment is also available 
where radiography is needed in 
quality control. 


The Dow fabrication plant, 
also in Bay City, offers capacity 
for volume work on magnesium 
assemblies. Here, too, develop- 
mental work on magnesium is 
constantly in progress. The plant 
is set up to handle large or small 
jobs, and plenty of both. Its 
activities include deep drawing, 
bending, spinning, stamping, 
piercing, machining, arc and spot 
welding, assembly, chemical treat- 
ment and painting. This plant has 
pioneered many “firsts” in mag- 
nesium production, such as hot 
drawing, spot welding and auto- 
matic welding. 


For more information about Dow's 
magnesium production facilities, con- 
tact the nearest Dow sales office or 
THE DOW METAL PRODUCTS COM- 
PANY, Midland, Michigan, Merchan- 
dising Department 1000X2-8. 


<@{> THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 





rate of burning is greater than the rate 
of heat transfer across the grain, un- 
burned propellant actually serves as an 
insulator for the case. Test engineers say 
that the case would be oaks slightly 
warm to the touch during a run and 
immediately after burnout, but will 
build up heat gradually after the pro- 
pellant is expended. Static tests have 
proved that heat shielding between first 
ind second stage motors is not critical 

Laboratory conducted on 
each individual component as the first 
step in the combined systems or inte- 
grated test program. These individual 
form the basis for a “Christmas 
tree” or pyramid-like structure which 
is the framework of the test program. 
Combined tests are run on components 
in pairs with particular emphasis on 
their interrelation. Point of contact be- 
tween the two, whether it is an cle¢ 
trical or mechanical connection or the 
structure between first and second stages 
is referred to as the interface. As the 
pairs of components are qualified in 
ombined tests, two pairs will be sub- 
jected to combined tests and this pro- 
gression continued until testing of 
final subassembly is reached 


tests are 


tests 


Test Economics 


Development of test equipment for 
Polaris is a matter of dollars versus 
necessity Specifically tailored cquip- 
ment has been developed only where 
one existed for 
test 

One such piece of cquipment is a 

entry body test chamber capable of 
evacuation to a pressure equivalent to 
ind capable of 


onducting a needed 


iltitude 
maintaining temperatures ranging from 
1,000F. Internal capacity of 
chamber is measuring four 


500.000 ft 


65 to 
1 cube 
feet on cach side 

Any combination of temperature and 
pressure n be programed onto tapes 
vhich feed information to computers 
for automatic control of test conditions 
Dynamic load applicators also are used 
exact load factors re- 
vehicle flights to be pro- 
gramed into ground tests so that sub 
studied under realistic 
onditions, Power source for onc 
ipplicator is a 20,000 kw. amplifier 

Some tests designed originally for de 
clopment purposes have proven so 
itisfactorv that they are continued on 
production items as quality 
tests 

One example is the air mfle, on 
popgun, test used to prove out the in 
terlock device which prevents first stage 
until conditions of accelera 
tion, time and environment have been 
itished. Popgun tests simulate the ac 
celeration and shock of the 
ited launch from the submarine missile 
tube. Since the popgun test is non- 
destructive, with the interlock packages 


which pe rinit 


orded in test 


ystems can be 
such 


issurance 


ignition 


gas ope T 
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Mercury Capsule Fitted With View Ports 


Mercury capsule view ports (AW Jan. 25, p. 23) 


\ir spaces between panes retard heat transfer. 
W orks 


Four-pane high temperature glass used 
has outer pane shaped to capsule cont 


The glass was developed by Corning G 


320 Ib. shipping container designed 
transport a fully assembled missile. 
ontainer is pressurized, heated and de- 
midified, and needs only the applica 
external electrical power to 


} 


being it has 


uti hecks of 


iught in a net, 
tinued for 
duction item 
At one time, Lockheed 
onversion of a standard fleet su tion of 
to include at least one Polari iintain an environment suitable for 
Request for the t temperature-sensitive propellant 
pursued for Other containers, designed to carry the 
ter \issile in smaller subsections also arc 
nder development. 
Practice so far has been to ship the 
irts for final on-site assembly at Cape 
Canaveral, Fla. or at the Navy Weapons 
ubmarine inventor Annex, Charleston, S. C., which will 
Lockheed officials credit xe the storage and issuing activity when 
grated test program with being t Polaris becomes operational late this 


; 
: 
factor Db 


ing tubx 
iK tively 
; ; 
but abandoned when it was cd 


that the 


marine Was 


ost of such a conversi 
have been Navy an 
heed decided that the funds w 


ipplhi« d to the 


too gr it 


1] 
more usefull 


which th Polaris de ; ear 
ould be cut from f For 
Uhe ‘¢ 


have progressed it 


example, first and second 
ombined svst tage motors are delivered by Aerojet 
rates ymplete, except for final exterior paint 
extrapolating along the d t ng 
curve to show that Polaris However, operational Polaris mis 
operational by the end of 19 les will be assembled at Sunnvyvak 
of the end of 1962 before deliverv to the Navv, Lockheed 


Also under test at Lockh 1VS 


program 


to three 
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Allen Documents Russian Space Impact 


George V. Allen, director of the U. S 
Information Agency, recently presented a 
broad documentation of the impact Soviet 
space successes have had upon U.S. allies 
ind neutrals, the resultant loss to U.S 
prestige and the “revised Soviet image” 
these successes have produced. In his docu 
mentation before the House Science and As- 
tronautics Committee, Mr. Allen said that 
regardless of how Americans may feel about 
it, the world sees the U.S. in a space race 
with the USSR.” Aviation Werx 1s reprint- 
ing Mr. Allen's statement below because of 
the perspective in which it places U.S. and 
Soviet space achievements to date.) 

Our sources of information include 
reports from our own offices overseas and 
from other agencies of this government In 
addition, public opinion polls and analyses 
are conducted by survey organizations over- 
frequently have access to the 
other countrics utilize the 
United States 
You may be certain, for example, that the 
Sovict Embassy in Washington keeps 
Moscow closely informed of the results of 
Gallup Polls taken in the U.S. I may add, 
cidentally, that the Sovict Embassy will 


: 
vith great interest the hearings 


is ind we 
results just a 


rious polls taken in the 


also follow 


of this committer 


Response to Sputnik 
The rocessful 


ated an intensity of reaction throughout 
yr" , 


toa etal 
launching of Sputnik I 


SY 1 which has rarely been paralleled 


% 


mother other single discovery or inven 


wwareness of the 


The publi 

t iniversal Peopk 

n the most rem 
ensational 


moun he achi 
egarded as opening 
pac Most pe yp! 
} 


; 
i) 


as six 
Added to this drama was the 
hock. The United States had announc: 
as carly as July 25, 1955, our own earth 
satellite program, now known as Vanguard 
The developments in our program had been 
reported from time to time in meticulous 
lctail. On the other hand, a low-keved 
Soviet announcement implied that the 
USSR would probably launch an earth satel 
lite, with no statement as to when but with 
some details of proposed weight and orbit 
The announcement received little attention 


he 


cicment 
! 


n the general or even scientific press of f 
vorld 

Consequently, those who were interested 
n impending satellite launchings generally 
expected the United States to achieve the 
first—and perhaps the only—results. 

The achievement of placing in orbit the 
first earth satellite, without great advance 
fanfare, increased the prestige of the Soviet 
Union tremendously and produced a corre 
sponding loss of United States prestige, due 
primarily to the contrast. The Soviets 
were greatly exceeding world expectation 


AVIATION WEEK, February 8, 1960 


of their scientific and technologica 
tics; we, on the other hand, wer 
short of world 
portant clement in underlining thi 
to the rest of the world was the 
the United Stat itself We 
scemed confused, dismayed and 
the developments. Our own dom 
helped make the Soviet achievem 
even more signihcant ind tended t 
whole matter into a framework 
USSR rivalry 

As time passed, highly colored | 


expectation of u 


George V. Allen, 54, director of 
U. S. Information Agency since No 
ber, 1945, had been a member of 
Foreign Service for 28 years prior ts 
appointment, including tours as | 
ambassador to Greece, Yugoslavia 
and Iran. 
Mr. Allen 
gree and the Charles Sumner Pr 
International Relations from Har 
University, also has held the positio 
Assistant Secretary of State on two 
sions and, during one of thes 


who holds a master 


headed the overseas information and 


tural activities of the U.S. includis 
the Voice of America, radio broad 
and the press, library and cultura 
tions work abroad. 

A specialist in Near Eastern and A 
affairs, Mr. Allen attended the W 
War II Cairo conference between P 
dent Roosevelt and Prime Mir 
Churchill, the 1945 conference w 
wrote the U. N. Charter in San | 
cisco and the postwar Truman-Chu 
Stalin conference at Potsdam. Hi 1s 
chairman of the U. S. delegations at th 
UNESCO conference at Beirut in 1948 
and at Paris in 1949. 











lio treatment of space matters gave wa 
more sophisticated judgments and more 
ilanced reactions. This welcome change 
helped greatly by our successes in 
iunching a series of satellites and obtaining 
iformation from them, though our payloads 
cre of a lesser magnitude than those of the 
Soviet Union 
We also began to see editorials abroad 
ich pointed out the difference between 
\merican openness” in letting the world 
on our failures as well as our successes 
ind Soviet failure to announce attempts as 
ll as achievements 
During the 18-month period following the 
rst Sputnik, our reports showed that the 
United States steadily regained prestige. At 
tl time, the prestige that 
panied Soviet achievements also continued 
to increase, so our regaining of stature did 
1t approach the commanding position that 
ve had enjoyed before Sputnik I. Further- 
more, our failure to equal Soviet accom 
lishment in terms the world sees as im 
portant—success in placing very large pay- 
loads in orbit—made the Soviet program 
n more impressive 
For a period of many months, the pre 
vailing world opinion seemed to anticipat< 
a kind of seesaw, with first the U. S. and 
then the Soviet Union accomplishing some 
noteworthy activity. This was accompanied 
some hopeful notes that the U. S. would 
overtake the Soviets in payload 
idance accuracy, and so on 


USSR Successes, U. S. Failure 


Then came the two dramatic and success 
ful Soviet moon shots followed by the failure 
f our own. As a consequence of these 
nts, the seesaw seems to have tipped 
lidly in the Soviet direction, in world 
pinion. Today, although we continue to 
the hope expressed abroad that the U.S 
ill catch up, we also see growing doubt 
that this is likely during the next five or 
en 10 vears 
Except for the most dramatic of space 
nts, the world press now Is less inclined 
to give startling headlines to every develop 
ment. At the same time, general world 
interest in space has grown steadily, in both 
scriousness and depth of coverage—and along 
vith this has been a surge in interest in all 
ispects of science and technology. Here the 
United States has an advantage: the vastly 
greater accessibility of our research, and our 
general willingness to share our findings 
vith others. 
These two factors help to sustain our 


1¢ samc cCOM™ 


weight, 


position 

However, we now see increasing specula 
tive stories on what the Soviet Union will 
do next. There seems to be a prevailing 
iew that the first spacemen will be from 
the Soviet Union. We have seen wry com 
ments, some made in America, that Ameri 
cans, landing on the moon, will find 
Russians there. In other words, the great ex- 
pectations of American achievements in 
space are no longer in evidence. Soviet 
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ELECTRO INSTRUMENTS 


Can meet your systems needs now 


oa -with HARD W? ARE, 
tL PRON ISI ) 























Sub-system for the ground support equipment 
on the 6-58 Mustier program. Measures AC and 
OC single-ended voltages and ratios, and AC 

and DC differential voltages and transients 
Chosen for its excellent operating characteristics 
under adverse environments 


Resistance messing system — Used as a secondary standard to make 
a : nce measurements required for checking linearity 
of multi-t tentiometers. 


Systems shown here are typical of more than 200 designed 
and built by El and now in use. They range in complexity 
from data logging ‘systems for automatic scanning, meas- 
urement and recording of data from multiple transducers 
to high speed automatic checkout systems for missile and 
aircraft...to systems for automating industrial processes. 
Because of the El modular design approach, many of 
these systems can be delivered on virtually an off-the-shelf 
basis, eliminating the long delivery times usually associated 
with system deve lopme nt. This approach also results in a 
low cost system because the modules are manufactured in 
large quantities. Cost is almost a linear function of per- 


formance capabilitic s desired, 


you get MORE with EI systems! 


MORE VERSATILITY 


AC and DC voltages, AC and DC voltage ratios, ohmic 


luctance. time Multi purpose digital measuring and recording system measures 
: = , 


AC v volts, ohms and ratios. Prints and punches information 
or combinations of these basic input quantities can be for imr ate reading by the operator and subsequent data reduction, 


resistances, Capacitance, frequency, phase ine 


accepte d by the El system. 


MORE RELIABILITY 


Maximum use is made of solid-state and MIL-type com- 
ponents which are designed into conservatively-rated, field- 
proven circuits All vendor supplie d parts are « xhaustively 


tested and evaluated 


MORE FLEXIBILITY 


Expansion of the EI system can be made by simply adding 
appropriate new modules. This approach eliminates new 
engineering development costs each time needs change; 


minimizes system obsolescence. 


Why not talk over your digital system requirements with 
your EI Sales Engineer? His system experience will be a 


valuable help in solving your problem, 
Resistor scanning unit — Scans large numbers of 
resistors, measures values from 0.1% to 0.01% and 
records the information on punched cards. Operation 
is automatic and operates entirely unattended. 


Electro instruments, inc. 


G 3540 AERO COURT, SAN DIEGO 11, CALIFORNIA 
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Thinking up solutions to the 
problems of space refueling is 
but one phase of FRI’s work 

in fast fluid transfer. GSE 
applications include handling of 
nuclear coolants, corrosives, 
and exotic fuels. 


Solving the unusual problem is 

a specialty of the house. Whether 
your project requires design, 
manufacture, testing, or plain 
“thinking up answers’’, FRI 

is the team to call in... write. 


ww Flight Refueling, Inc. 


Friendship International Airport « Baltimore 3, Md. 
REPRESENTATIVES 
West Coast: William E. Davis, Box 642, Inglewood. California 
Denver: Price Engineering Sales Assoc. Box 421. Littleton, Cole 
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space leadership has been widely accepted 

The implications of this acceptance ar 
important. The world looks at both Amer 
ica and the Soviet Union with new eves 
today 


‘Revised Soviet Image’ 

Probably the most significant result of 
the Soviet suc« 
ill impression of the people of the world 
about the Soviet Union. In public opinion 
speak of this as the revised 

The change goes beyond the 
field of space technology. It covers all of 
Soviet science and technology, plu Sovi 
military power and general standing 

Before Sputnik I, few people of the fr 
world believed the Soviet Union was cur 
rently in a position to challenge Am 
in the broad fields of science, techn 
and production Now, the Sputniks 
Luniks are taken as evidence that the S 
Union is able to challenge America 

ssfullvy in all these fields, including even 


esses IS a change in the ove 


parlance, we 
Soviet image 


production 
It is hardly an overstatement to say that 


le th 


has become for many peop! 


mbol of world leadership in al 
n ind technolog\ 
Some science and engineering 

ing attracted to the Sovict [ 
reason. Sovict technological and cul 
xports arc getting a better receptior 

g g 
th vorld. Soviet 


being accorded 


scientists and 
’ 
ng with increa 
ig istcn d to 1 r ift t 
sting—and perhaps dangerous 
- « f \e ha } ' , 
redibilitv it has lent to Soviet claims 
other fields. Before Sputnik, nm 
uuincements f 
eT ally di 
»p tnik th 
more often believed 
ishchev in a sp | at 


59 toll } 


ret success in space 


made this statement 
frankly admit th 
hind the Sovie nion in ral 
rtant field vy, for insta I rea 
an General Medar 
i] ind ket 
ic United Stat 
the Soviet Union 
the Unit 
vears to 
Thi 


CTT on 


‘Principal Danger’ 
|] danger in the 
be the cockiness wl 
ngendered in Sovi 


mmpetition 
ne could properly begrudg: 
magnificent successes, any more than 
should begrudge their economic progr 
hould one bi grudgs their ne 


ling of self-confidence Most foreign 


visited Ameri 
. f.con 


1 during the first half of 
entury found our 


nineteenth 

howing on every side. Howeve 
new-found Sovict 
ot too strong a word 


idventuresomeness in foreign affair 


0 kine . itt 
translat 
vorld is in for a good deal of troubl 
en though Soviet officials themselve 


rencrally sought to present their space 


program as peaceful and scientific, the world 
publi s reaction has been to read into space 
activities a military implication. Premier 
Khrushchev's statement that the USSR has 
now shown that it can hit any spot on the 
earth's surface, found an echo in an editorial 
in the Danish newspaper Information on 
Sept. 14 Commenting on the So 
viet succe hitting the moon, this 
editorial declared now we know 
that an H-bomb-carrying rocket can, with 
precision, hit New York Berliner 
ilso of Sept 14 (said If we 
" 


wose between freedom and moon 


would choose freedom How 
need not make such a choice be 
the U. S. will acc 

hot tomorrow or the day after.” 
Obviously, to maintain this confidence 


must push forward vigorously with 


mplish a moon 


nm us s) 
pace xploration 
Many of the world are showing 
em over the potential military 
an unchecked space race, and 
videspread neern over the need 
rnational agreements to assure that 
ll be explored for l 


} 


‘U. S. in Space Race’ 


tivities are 1 

rk of Soviet-American mpeti 
gardiess of how Americans may 
t. tl vorid the | Ss ma 
SSR. Recent British 


} 


now seen within 


th the [ 
' ' 


menting } iT if 

f 
‘pa c 4 
nternational ntrol 
hould like to respond to 
tion mn th 


lopment. More interna 


i} 1 to mterest 


tr 


a i 
mal relation rid 
minds of peoples of 


oncluding that our 


Second Kiwi-A 
. ry’ . 
Readied for Testing 
Las Vegas, Nev.—Pr paration has be- 
zun for field experiments with Kiwi-A 
Prim econd in the Project Rover 


if experimental nuclear rocket re 


“ae 
A team of Los Alamos Scientific Lab- 

experts is at the tomic En 
( Nevada Test Site 
here to lay the groundwork for test op 
Kiwi-A Prime experiments are 
heduled to start thi 


rey Commission's 
ration 
wT ‘| he 
ictually mduct 
them have not yet arrived in Nevada 
Heading the group will be Keith Boyer 
Kiwi-A Prime is the successor to 
Kiwi-A, the first rocket reactor in the 


cientists who will 
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To track 
in trackless 


space... 


Phiilco has designed and built the 
world’s largest 3-axis tracking antenna 


The world’s largest 3-axis tracking antenna was recently completed at the P 
Western Development Laboratories in Palo Alto. It will be used at one of the 
wide satellite tracking stations to receive vast amounts of scientific informati 
outer space. By employing the unique design feature of tri-axial mounti: 
extremely accurate and complex instrument, designed and built by Philco, ! 
plete flexibility of movement and can provide continuous coverage of tele 
information and data from satellites and missiles during any phase of 
At Philco you will find the skills that come from close association with the 
problems of planning, developing and implementing advanced space con 
tions programs . . . experience that includes the design and construction of a 
of many types. Each fully meets the stringent specifications of the mil 
various scientific research organizations. Philco stands ready to fill your specific 


PHILCO CORPORATION/GOVERNMENT AND INDUSTRIAL GROUP 


Philadelphia 44, Pennsylvania 
Communications and Weapons Systems Division F + j LC 
Computer Division « Sierra Electronic Division 


Western Development Laboratories 
Ste. Nigd fe Lacabety Th 

















Test Chamber Simulates 100-mi. Altitude 


Altitude of 100 mi. is simulated in environmental test chamber at Army Signal Research 


and Development Laboratory, Ft. Monmouth, N. J., 
Satellite instrumentation is about to be tested above 


missiles and satellites are checked out 


Rover series, which began rescarcl 
erations last summer (AW June 

28). Prime vill 
original Kiwi-A_ but interna 
ments and components will 
ent. Los Alamos 
elements for the reactor 
some of the 
being made by ACI 
it the commission’s South Albuai 
Works. ACF Industries als pr 
the disassembly bay of the M 
Assembh ind Di 


look much 


] 


now 1s ma l 
The sh 


compone nt 


Industries 


internal 


nance, 


Building in the Rover Area 
Ih lats 


Hyd WC! 


nts wall 


Kiwi-A Prime exper 
supplied by Nationa 
nautics and Space Administration 
onsor with AEC of Project Rov 

hvdrogen facility will 
ract bi Air Product In 


fabricating the n 


, 


the earlier reactor. Edg 
hausen and Gnier, In 


le ind 


COSPAR Plan for Advance Data 


On Space Launches Has Loopholes 


Nice, France—Agreements to 
worldw ide 


dvance informa 


ture satellite and spa 
ifter 


working 


ings remain vague 
~ COSPAR’ 
ind coordination 

Member countries of the ¢ 
on Space Research of the Internati 
Council of Scientific 
such launching 
“within hours’ 
Fut left loopholes in any commitmen 
to supply pre-launch information 

One of these: future satellite laun 
ings need not be announ 
unless “in the judgment of a launching 
nation” there are significant changes in 
transmission frequencies, 1 el 
ments or other characteristics 

Communication system for fu 
notice of firings will be in the Space- 
warm network, comprising four Satellite 
Regional Warning Centers (SRWC) in 
Darmstadt, Germany (Cod lono- 
sphere), Moscow, USSR (Code: Cos 
Tokvo. Japan Code: Kokobunj 


Unions agre 


should 2 mnoun 


ifter a successful she 


h 


: 
d in advance 


orbita 


THOS 
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1 VW wWton, D ( 


ishis Cod Agi 
For son time ft mM 
] 
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riginate cither in Russia or 
first to either (¢ 


} 
| 
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} 


U.S 


Agiwarn and then be circu 


“ 


ms 
, 


ted 
ther centers 
should he ul 


if successful laun 


Spacewarn ilso 
nnouncement 


ifter the distributing 


firings and for 
tellite orbital 


elements periodical 
ind on a current basis during the useful 
life of the experiment, the group recom 
ne nded 
But for the space probes, COSPAR 
has suggested that the launching group 
urangements with th 


make privat 
specialized stations capable of acquisi 
tion and tracking of the probes so that 
the acquisition data can be transmitt 
This provides another loop 
hole, according to some observers, be 
cause any country can claim that onl 
its own tracking facilities can_ reall 
handle the acquisition 

While much progress was made bi 
COSPAR during its working session 


I ipidh 


where altitude-sensitive parts for 


if la kass 


De pcrawed 


that paralleled the First International 
Space Symposium here, the committee 
suffers from the problems that plaguc 
any international organization without 

teeth 
Such an organization can recom 
mend procedures,- but without — the 
power! them, international 
cooperation becomes a matter of willing 
ness of member nations to cooperate 
One example of the problem is in 
the advance warning of satellite launch 
ings. The U.S. has agreed to make 
pre-launch information for all future 
National Aeronautics and Space Ad 
ministration satellite launchings avail 
able to all countries in COSPAR. But 
the Russians have not agreed to pub 
their Soviets 


re is no need to do so because 


to enforce 


shots in advance 


orbital inclinations 
characteristics of their various Sputnik 
have remained unchanged 


and transmission 


This is truc 

ould*be noted that there are generalls 
sx accepted orbital elements which 
define the position of a satellite For 
the Russian Sputniks, of the 


six—the rbital inclination 


so far as it goes, but it 


oniy on 

maine 

mstant 

ians carlicr made a form 
gh their Academ if 

data on th 

verer satellites was 


Ww ho were 


no orbital 
mad 
ct scientists 
sted in polar orbits. But 
ts answered the protest bi 
that Discoverer shots w 
Yepartment of Defense and 
rt of th experiments mad 
IGY and IGC program 
it the COSPAR meeting 
it that Russian announ 
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rutur impa in } 
made befor 
] } it 
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pre rice i } 


Ca 

it count 
| _ a ( t tl 

np uM the basic 


( OSPAR n 


t 


concept 
international age 
in space science. The 
wondered whether that 
is made a part f 
renuine desire to cooperate or 
the long-term psychological 
im that has 


lan spa t 


Third X-15 Flight-Test 
Checks Skid Landing Gear 
I irst powered flig of the No 
North American X-15 research plane 


took the plane to an altitude of about 
65.000 ft 


hand-in-hand 


gon 


ichievement 


ght 
¢ 


ind speeds in excess of 1,600 
mph. Prime flight purpose was to check 
out the skid-type landing gear, which 
functioned normally in a 200 
touchdown. Design mission now has 
been tentatively fixed at 250,000 ft. The 
peed ¢ ipabilits of 
close to 


mph 


urcraft will have a 
bout 4,500 mph 
the project believe 


observer 
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holisman 


AURIGA 


Betelgevve 
! 


ORION °¢ 


MAJOR 


COLUMBA 


From inner marker to outer space 


“What's my Kolisman number?"’ 


Ask any veteran pilot. As he approached the field for 
a landing, he would radio the control tower—as a matter 
of habit—for his ‘‘Kollsman number."’ Then, as a matter 
of course, he would make the correct setting on the 
Kollsman altimeter in front of him 


Ever since the Lindbergh era, the flying world has 
known Kolisman. And Kollsman knows the flying world. 
Today, there is a Kollsman instrument aboard almost every 
known aircraft. Often more than one. Usually a complete 
system. 


From the first sensitive altimeter designed and 
manufactured by Kollsman back in 1928 to the Kolilsman 
Integrated Flight Instrument System of today, Kollsman 
has led aviation’s rapid advances in instrumentation... 


For prop flight... Kollsman produces a complete line of 
flight monitoring and control systems ranging from true 
ndicators and engine instruments to automatic 
sre controls. 


airspeed 
cabin press 


For jet flight 
navigation 
capable 
take-off t 


Kollsman produces fully integrated flight, 
and turbine monitoring and control systems 

ping with split-second problems...from 
ver 100,000 feet. 


For missile flight... Kollsman produces equipments from 
the ground up—from Ground Support Equipment to minia- 
turized components, instruments, and space navigation 
systems 


For 32 years, Kollsman craftsmanship has established a 
standard yet unequalled. Kollsman is synonymous with 
quality and precision in flight instrumentation. That's why 


it is said — 
if it flies, it relies on Kollsman 





from heavy bombers 
to Hound Dogs 
kolisman 


STAR TRACKERS 


Altitude: 40,000 feet. A B-52 on a 
mission. Slung under each swept- 
back wing, waiting on streamlined 
pylons, are poised two deadly Hound 
Dog missiles. 

A tiny transparent dome barely 
protrudes above the top skin of the 
bomber. Two more peep out from 
the forward tips of the pylons. Three 
eyes in all. The eyes are Kollsman 
astro trackers, each locked on a star. 

One guides the bomber. It’s a 
Kollsman automatic celestial navi 
gation system. The other two will 


give faithful commands to the mis 


siles, if they must be launched 


Navigation in space —This advanced 
automatic celestial navigation sys 
tem was conceived, researched, de 
veloped, and crafted by Kolisman 
It is being used in classified missile 
programs. The basic system is < 
operating aboard the B-58 Hust! 

in bomb navigation systems 

in submarines. 

The Kollsman automatic celestial 
navigation system is not just an R&D 
project—the system is in quantity 
production. Designed for today, it is 
proof of Kolisman’s ‘‘space’’ capa 
bility. A very real one. For space 
navigation requires the ability to 
track sun, stars, and planets...to 
triangulate automatically, precisely, 
with high accuracy. 

Kolisman systems have tomor 


row’s ability —today. 


Truly, if you fly, you rely on Kollsman 


MAN INSTRUMEN 








Kolisman began making “Ground Support Equipment’’ three 
decades ago. Sophisticated equipment for its day, it was not 
called such, perhaps. Terminology may change, but not the 
mission. Today, Kollsman offers the most comprehensive GSE 
capability available—anywhere. 

Whether the Ground Support Equipment is for our own prod- 
ucts, or for sophisticated space and missile programs, Kolisman 
has demonstrated its capability. Whether exacting specifications 
demand unusual electronic, mechanical, electromechanical, or 
optical know-how — Kolisman ‘assures imaginative development 
engineering, uncompromising craftsmanship, and proved 
production techniques. 5 


From contact to countdown 


Kollsman provides reliable systems backed by a complete service. From simple flight 
line go—no go testers to room-filling multi-variable check out systems, Kollsman 


assures user confidence. 

Kollsman has produced a full range of GSE representing matured applications of 
State of the Art techniques in electronics, optics, electromechanics, pneumatics— 
to name a few. These equipments are in reality complete systems laboratories trig- 
gered into action at the flip of a switch. Laboratory-precise results are presented 
unambiguously in analog or digital form. 

Kolisman GSE does not end with delivery of hardware alone. Field service teams 
provide classroom instruction and supervise instructor, technician, and mechanic 
training. These teams are available whenever—and practically wherever—required. 
aii 
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kolilsman systems free 


Mach 0.9. No time to compute true airspeed. In 6 seconds, the ship has 
shot forward a mile...too fast to figure. 

But with KIFIS*, instrument readings are automatically corrected and 
computed, integrated in a familiar display. The pilot concentrates on just 
one function: decision making. 

KIFIS is one of a generation of new flight systems. 

Another advanced flight system is the new Kolisman Takeoff Monitor. 
Jet takeoffs involve instantaneous hairline decisions because of the jet's 
constant thrust characteristics and its relatively slow acceleration. From 
the instant he begins to roll—all the while he is roaring down the runway 
to gain flight speed—the pilot can check his Takeoff Monitor and know 
every instant the probability for a safe takeoff. craps 


*Kolisman Integrated Flight Instrument System 











the pilot for jet flight decisions 


Both KIFIS and the Takeoff Monitor show distinct Kollsman capabilities 
for space. In space, the pilot must be able to anticipate where he will be— 
and what will happen—30 seconds from now. The future must be brought 
into the present. At missile or manned vehicle speeds, he must take into 


account the 150 miles that leap by as he looks... as he thinks... as his 
finger reaches out and flicks a switch. 


You can count on Kolisman to provide this space flight instrument 
system. 


Truly, if you fly, you will always rely on Kolisman 





(Note—Fignt anc engine inmstrurrnerns: 


32 years of experience... unequalled crafts- 
manship spell unchallenged leadership in the 
design and production of precision flight 
instruments, automatic celestial navigation, 
electromechanical, and avionic systems for 


the aviation industry. 


There’s a Kolisman instrument aboard aimost 
every known aircraft. Proof of dependability. 
Proof of craftsmanship. Proof of acceptance in 
a field which can’t tinker with chance. Kollsman 
engineering and manufacturing complexes pro- 
duce precision instruments, flight systems, 
missile modules, and ground support equip- 
ments of unmatched excellence. Kollsman leads 
the world in automatic celestial navigation sys 
tems. More than three decades of Kolisman spe 


cialization serve as a springboard to the stars. 


lf it flies 
it relies on 


Astro trackers 

Automatic astro compass 

Air data computers 

Electromechanical systems 

Missile components & systems 

Jet engine instruments 

Flight instruments 

Kolisman Integrated Flight Instrument System 
Optical systems & components 

Doppler computation systems 

Sextants (periscopic—handheld—photoelectric) 
Pressure-sensitive controls 

Flight simulator instruments 

Laboratory test instruments 


For a complete detailed list of Kolisman products, 
x send for illustrated Product List 


kollsman ‘ssremex: 








80-08 45th AVENUE, ELMHURST, NEW YORK 
GLENDALE, CALIFORNIA 


suspsioviary or Standad coit PRODUCTS CO. 
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AGENA satellite test stand complex is located in heavily wooded area. Blockhouse is central control center for both stands. 


Agena B to Put Samos, Midas in Orbit 


Sunnyvale, Calif.—USAF-Lockhce« mol ngineering | tude ind more powerful than pr 
B satellite vehicle, featuring ullahor nn llant used in orginal Hustler engine 
rocket engine, will be use f th ipal rea Agena B differs from the Agena A 
pavloads into larg ol rincering | hicles used in Discoverer satellite 
for Air Force's con bits so far mainly because the B ver- 
ind Midas infrared ( | xiclizer woul n has about double the fuel tankage 
onnaissance svster it tl rv low pressures t Added space for the increased fuel load 
AW Dec. 21, 1 counter in Ss] vas gained bv lengthening the vehicle 
lvanced Bell Hustle: CTI sell scientist ther than increasing its diameter 
| at Lockheed M vit] propellat Agena A vehicles weigh 8,500 Ib. at 
ison In preparation ) ! net unch and 1,700 Ib. after engine burn 
in Atlas intercontinent | nin t. Double fuel cap 
later tl t t t rE t t the liftoff weight of A 


Cl H1tCT il 


icity might bring 


t na B to around 


d at the ictivat 
t Wing (Satellit 
Bernard A. Schnee 


earch and Dev 


I 








. 1 ' 
mad will be orbited 


cause the engin 
ifter orbital velocity 


} 


the vehicle has reached th 
gee, the engine will be 
the remaining thrust used 
i ircular orbit starting at 
zee of the ellipse This coast 
technique will permit a_ heavier 
pavload to be placed in a higher, cit 
cular orbit at practically no expense of 
nerg' 
During the seventh test firing of the 
Agena B engine at Lockheed’s nearby 
Santa Cruz facility, the programed 240 
‘A run of the engine was terminated 
by the test director after 163 sec. when 
in engine fire broke out. A restart was 
not scheduled for this particular test 
run, but Lockheed officials say that the 
engine has been restarted “many times 
in near vacuum conditions” at the Air CONTROL center at Santa Cruz includes television displays (top) for component inspection. 
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ROTOR SUSPENSION 


ROTOR BLADE LAG 

HINGE DAMPER 
COOLING FAN 
DRIVE COUPLING 


we 


CONTROL LINKAGES 





TAIL ROTOR DRIVE 
ENGINE SHAFT BUSHING 


MAIN DRIVE COUPLING 


; SEAT 
INSTRUMENT PANEL 


LANDING GEAR 


Critical points for vibration/shock/noise control 


ADVANCED MATERIALS PERMIT UNIQUE DESIGNS 


Improved flight characteristics, less noise and increased 
service life are major design objectives of helicopter 


QO 
engineers. Lorp offers maximum assistance through ad- < 
vanced vibration/shock/noise control techniques and su- | pre 
| 


At critical points, Lorp elastomeric mountings combat 
the undesirable effects of engine vibration, rotor dis- 
turbances, unbalance, taxiing shocks, operational noise, = an 


shaft misalignment and blade bottoming. , tq 
Close teamwork between helicopter engineers and Lorp a > (GE ) 
anil \ 4 
GEAR ON THE Py NO 


perior materials. 
| 


mia a LD 


results in vital “breakthroughs” in cost, size, weight or 
service life. For example, an elastomeric rotor blade lag 
hinge damper provides improved performance with sub- 
Stantial savings in cost and weight 
Utilize Lorp capabilities in vibration/shock/noise control 
to implement your helicopter, VTOL, STOL or converti- 
plane project. Lorp experience plus modern facilities for 
research, custom engineering, production, and testing will The low temperature flexibility, oi! resistance and excel- 
assure an optimum solution. Contact your nearest Lord lent damping properties of Lord BIR® elastomer are 
; utilized in new landing gear spring. BTR compression 


Field Engmeering Office or the Home Office, Erie, Pa. mounting absorbs peak energy on landings, then pro- 
tects landing gear and fuselage during ground operations. 


FIELD ENGINEERING OFFICES 


s 
ATLANTA, GEORGIA Edar 7-9247 KA ¥ WE st ' 4 
BOSTON, MASS. - HAr k 6-913 t f ELE {Oltywood 4-7593 
CHICAGO, ILL. - Michigar ‘ ) NEW YORK.N. Y _— ‘ 
$ 3392 PHILA PHIA. F 5 / ker 3559 ij 


DALLAS, TEXAS - Riverside 1 
DAYTON, OHIO - BAidwin 4-0351 
DETROIT, MICH. - Dia 41-4340 WINTER PARK. FLA.- Midwa ‘ 


“In Canada— Railway & Power Eng 


LORD MANUFACTURING COMPANY «~ ERIE, PA, 
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the satellites while in orbit. In tl 
Agena A Specifications of Discoverer, data are collect 
tracking and acquisition stations 
denberg AFB, and Pt. Mugu, ¢ 
Kodiak. Alaska, Kaena Point, H 
ind from two Navy ships, on 


. : , + \ 
Following are the approximate speci- 


fications of the Agena A vehicle (engine 
plus payload) used in the Discoverer 
series. Liftoff weight so far has been a 

maximum of 8,500 Ib. and burnout range from Vandenberg and th 
weight put into orbit has been 1,700 on-station between Alaska and H 
Ib. Earlier vehicles were about 400 Ib. \ctual command executions 
from cither the Alaska or Hawa 
Weight tions on instructions over v 


Agena A (pounds ) line from the test center. Instt 
280 for initiating recovery will com 
175 the STC after computers in Loch 
Palo Alto Scientific Research (¢ 
calculate the precise time for 
Dual facilities presently are 


lighter: 


Engine 

lankage installation 
Ullage control rockets 35 
Pressurization system , 90 
Hydraulic actuators 35 
Attitude and roll control 70 in the center, providing the cap 
Auxiliary power supply 155 for handling two satellites sin 


128 ously. Facilities for handling addit 


} 


Telemetry and communications : 
425 satellites will be available whe 


Vehicle structure 


; 1} — j 
Structure is magnesium with extruded yuilding is completed 


scCOnG 
} } 


’ 
magnesium ribs scvcta satellites to be work« 


Fuel is JP-4 and inhibited red fuming 
nitric acid. Thrust of the Bell Hustler Phe building contains administ Small part, large pert, structural or insulating 
pl inning, Operation il and con -or the standard unfabricated forms—if it's 
tions offices The heart of the “Teflon,” then R/M is the place to get it. 


ime time 


engine is 15,200 Ib. Engine is gimbaled 
to maintain proper track after first stage 


1 
t lhite contre 


has been exhausted and drops away ' 
nand post which 


Agena A is 19 ft. in length nh un I For com nent 
Agena B has about double the fuel a at ns focal point po 


1 | tion 
capacity and is longer Agena B will ince and directi 


os wig . « . s 
carry about 13,500 Ib. of fuel, bringing ' ' [ nd | . miniaturization 


juIpmen 


e Consoles—Each of the direct 
somes THINK: “TEFLON” 


result in an approximate i rcuit te 


coed that Both Mi aod speahercocterheadbet. from R/M 


the weight at liftoff to about 15,000 Ib 











Visi 


ve and not of 
One way to smaller electrical conduc- 
tors and other high-heat components, 
as you know, is through “Teflon”* in- 
x aitlye gg a carly aie ae sulation. In fact, there’s just no sub- 
Sapa eager -#- ; Stitute for the fluorocarbons in many 
ther system will f ; critical applications. 
gainst any targ dg ng teletyp It will pay you to call on the experi- 
Samos project 1 ition ence of R/M in processing “Tefion” 
declaved, adding \ into rods, sheets, tubes, tape, bondable 
‘Tetlon,” and machined aircraft parts. 
R/M offers complete “Teflon” service 
backed by unmatched “Teflon” know- 
how. When you think “Teflon,” re- 
member the facilities of R/M to 
produce and deliver in production 
bility for Mida a a . quantities to your specifications. 
itions already is wv Call your nearest R/M district office 
new Satellite ‘| © Vu-Graphs— | hr u-GTa (listed below) for further information 
pointed out that th facing th cs perm on R/M “Teflon” service. Or write 
center 1s operating activity of th Tit ct urren Plastic Products Division, Raybestos- 
6594th Test Wing (Satellite) which 1s onditions p up te Manhattan, Inc., Manheim, Pa 
in clement of the Air Force Ballisti taff meter g maps | *Du Pont trademark for its TFE-fluorocarbon resin 
Missile Division other information provided 
Ihe building is owned bv the Air — crators in the adjacent room 
Force and is built on land donated bi e Clocks and timers—Abo 


Lockheed. The facility will be operated Graph screens are clocks whi 
intly by the 6594th and Lockheed the local times at all stati PLASTIC PRODUCTS DIVISION 


if 


Construction of a $1 million addition — elapsed-time indicator, and a RAYBESTOS-MANHATTAN, INC. 
' 


will reduce th 


nequalit n intelligence betw 
vhat the Sovicts know about the U.S 


in an adequate po 
gh still in the researc! 
phase Midas 


mcurrently with 


entct 


, 

) $1.2 ized clectronic system time in 

o the $1.2 million facility is under | cle , } seaman Ui. 

wav. will be completed this summer e Lighting—| oe | ae crit BIRMINGHAM | © CHICAGO 31 © CLEVELAND 16 © DALLAS 26 
- 1 ; > 1 - 

) 5 959. p control room 1s variabie, an¢ DENVER 16 © DETROIT 2 * HOUSTON 1 © LOS ANGELES 58 

- Vhe center AW Oct I . P. " 7 : MINNEAPOLIS 16 © NEW ORLEANS 17 © PASSAIC 

28) is a data collection and command duced to about five candicepow PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 

SEA 4 P R NTAR ANADA 

point for Project Discoverer launches leviate eye strain for conti enes . ee 

Although referred to as a control cen- directors who participate in t! SPECIALISTS IN ASBESTOS, RUBBER, 


ter, the STC does not actually control manning during certain pha ENGINEERED PLASTICS, SINTERED METAL 
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PROFESSION 


EXPANSION program for USAF 


present facilities. New buildings are 


permit sophisticated studies of the effects of space environments on humans and animals 


shown on this model, 


ier aay ae LOGY. 


LIBRARY 


AL BUILDING 


Aerospace Medical Center's School of Aviation Medicine at Brooks AFB, Tex., 


along with existing facilities 


would more than double 
Facilities costing some $12 million would 


Medical Center Broadens Space Studies 


San Antonio, Tex.—Expansion pro- 
gram, more than doubling present facili 
ties, is blueprinted for USAF Aer 
Medical at the School of 
tion Medicine (SAM) toward a il of 
ensuring that U.S. astronauts and weap 
on crews will be able to survi ind 
function in the strange new environ 
ments of space (AW Feb. 1, p. 68 

The plan will cost some $12 million 
lesigned 
fitting 


space 


Center 


in new construction and is 
needed ipabilities 


mission. the 


to provide 


the school’s importance 


of which was 
last vear aer space medic il facilities 
were elevated to the status of an Ai 
Force Center Ihe school ninan 
dant, Maj. Gen. Otis O. Benson, Jr., 
commands both the school and the 
new center. 


emphasized when late 


Future Funding 

The $12 million in funds n ir 
to erect planned additional fa 
here at Brooks AFB have been author 
ized ie Congress, but just failed becom 
ing an appropriation because of Con 
Aa adjournment in the last 
session before it could be approved, 
Gen. Benson noted. He noted that 
during a recent visit to the school Sen 
Lyndon B. Johnson (D-Tex.) and Rep 
Paul J. Kilday (D-Tex.) both pledged 
that they would make 
secure the appropriation 
1960 Congressional session. 

Facilities awaiting the appropriation 


ilities 


during the 


76 


special etforts to 


© Bioastronautics-Biodynamics Labor 
torv, which will house a_ pilot en 
trifuge having a 40-ft. diameter arm, 
sus a small simpler animal centrifuge, 
oth having a capability of developing 
20g forces to provide detailed exp 

ation forces that mar 


' 
I 
, 
} 


ments on acceler 
be encountered in ae tra 
High- chambers, smaller in 
nal capsules and other equipment f 


studies will be pro 


rospact 


; 


icuuMmM 


pace-equiy ilent 
\ idk d he re 
e Bionucleonics Laboratory, 
ng with the Bioastronauti 
is considered bv Col 
ckering, director of medical r 
School of Aviation Medi 
two top-priont items 
m program. Bionucleoni 
apable of housing pot nti il 


\ ith 


be the 
expansi 
ity will 
hazardous processes 
elaborate safeguards for r 
and the community for much 
study of radiation hazards in 
the aerospace regime. A nuclear labo 
ratory would contain a 
rator and radio-chemical laboratories, 
biological laboratory for study of bac 
teria, viruses and other potentially in- 
fectious agents and their reactions under 
radiation environments, and a_ toxico 
laboratory where research on 
toxic vapors, fumes, dusts and gasé 
ill be studied 
Cellular Physiology Laboratory wil! 
provide facilities to develop cellular and 
physical chemis- 


sonienialh or 
searchers and 


nbjects 
nee ded 


neutron gen 


logic i] 


molecular research in 


r\ radiol ogy, biochemistry bio 


aide pharmacology, phy iolog’ ind 
microbiology. The numerous 
mental factors and stresses relating to 
USAF operations such as pressure, 


noise, iccel 


environ 


ightlessness, vibration, 


n and radiation will be studied 
Facility 

primate colony, a 
inimal 


e Vivarium 
s;¢ a sub-human 


ither large 


Support 


wg colony and used 
lil pa re 
to bk housed in the 
Institute at Brooks 

© Professional Building wil] handle acro 
to pro ide centralized 


: 
inimals will 


Re sCa 


search: small 


ontinus 


medical records 


ceipt and processing of clinical rec 
ids including electrocardiograms, audi 
grams and full clinical records of 
| examined bv the School 
Directorate of Consultive Services. Her 
ilso will be the Services Se 


tion providing mathematicai analvsis of 


' 
erTsOonnel 
Biometrics 


experiment il data 

@ Acromedical Library will be 
to collect the most definitive 

material on flight and = space 
medicine, including books and 
ind will also provide tran 


cd signed 
and latest 
sCurce 
travel 
periodicals 
lation services 

@ Dental Research Laboratory wil] han 
dle experimental work in these various 


including restorative dentis 


has 


peci ilties, 


try and oral surgery. The school 
given prime responsibilits 
USAF’s dental research program 


With the new facilities in operation, 


he cn 
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" . . . : . equipment, (PR PE-8-03A-23095), $30,000 
it is estimated that the school will be AMC Contracts (ee eae ae 


spending some $18 million annually in raft Corp., Windsor Locks, Conn., product 


the area on payrolls and contracts and Wright-Patterson AFB, Ohio mprovement program for type MA-11 com- 
yustion starter, for use on F-106 aircraft, 


> ‘ ‘ ‘ 
will be staffed by some 2,500 persons lowing is a list of unclassified cor PR EA-9-033-4937), $120,718 
Although official figures are difficult for $25,000 and over as released ' Sperry Gyroscope Co. Division, Sperry- 
. > . Rand Corp., Great Neck, L. L, N. Y., com- 
y ) el Oo 
to obtain on research budgets for the Air Materiel Command ments of radar et AM/APIC-69 and Gate 
school, indications are that it has gen Norden Division, United A nd use: C-133A, C-KC-135A aircraft, (PR 
crally been provided “sympathetic” Milford. Con: ir ea., transmitte MD-0-5841-16151), $2,210,594 
. pressure rat r : rdance w Laboratory for Electronics, Inc., Boston, 
support of Congress. Annual budgets were . dete’ tat. & 
tor research at the school have approx: F-106A, F-105 and 1-58 aircrat et AN/APN-116(XY-1) and data for un- 
pa , 00-60-73. (PR KBA-9-05 728). $ nowr craft ‘R EC-9-16K1-4698) 
; 96f) ¢ 60 PR I D-4 wn aircraft (PR EC-9-16K1 ° 
mated $3.4 million in fiscal year J 0), Velen Beep Verse & Teel Divieton ye 
Sl.5 million in FY 1959 and $2.2 mil- Hayes C { i N. Y., preparir Alexandria Division, American Machine 
lion in FY 1958, which are for actual ©" shipment, (PR PB-9-F-9043) & Foundry Co., Alexandria, Va., six ea., 
Curtiss-Wright Corp South Her iwhometer transmitters, high temperature, 
research and do not include civilian preparing | for shipment Aietinn eiiethens Bate enh vests - (im 
pay O-S-9100), $4 A-9-ST-4875), $44,383 
Cenet 1] | ble ount f Hamilton Standard Division S-E-I1-K, Ine... Washington D 
rcncrauly, a considcrabie amount oO wate , ' f IBM 709 computer time, (PR EM- 


the school’s research is contracted out ind S-6429), $195,031 
side the Brooks facilitv. For example, 
sme $2.1 million of FY 1960's re 
search budget was contracted and in- 
house work received approximately $1.2 


21 195% lass engineering development for radar 


C 500 





million 
Approximately half of the number of 


«search projects imitated at the school | “CLEAN ROOM’ QUALITY FOR 


contracted to other organizations, 


uch as universities 


Honeywell Develops COUNTDOWN RELIABILITY 


‘ ry ™ 
Space Test Chamber 
San Antonio—Dectailed studies of 
rospace medical problems that may 
be encountered by crews operating 
pace weapons for extended penods will 
he studied in the future using the new 
Minneapolis-Honeywell two-man space 
cabin simulator installed at USAI 
School of Aviation Medicine, Acro 
space Medical Center, Brooks AFB 
New two-man chamber, which is ex- 
pected to be operational in the next 
few weeks, provides considerably more 
complex instrumentation and facilities 
llowing more sophisticated research 
than has been possible with the school’s 


one-man chamber 
With initial capability of doubling 
crew members that can be “sent into 


ROYLYN High Pressure Remote Disconnect Couplings, developed specifically for 
Missiles and Rockets, offer the ultimate in quality, reliability, and performance, with 
such features as: 





space” for protracted periods, the cham 
ber's design incorporates “stretch” per- | © Positive self-sealing Minimum spillage upon 
mitting it to be extended in the future, upon disconnectior disconnection 

ind permitting further increases in the C bi “ - 
number of crews that can undergo acro 1000 psi operating Smpeware Wi yi Png y 
space medical research in a weapons sys line pressures nitrogen, or RP-1 rocket fuels 
tem environment, Dr. George T. Hauty, Remote separation with 
professor of experimental psychology, internal line pressures 

told Aviation Week. This modular up to 1000 psi e Choice of line sizes 
concept will provide sufficient area for 
detailed research on the most efficient 
presentation of aerospace weapons sys 


tem cabin hardware for optimum crew 
SOME OF THE OTHER POPULAR ROYLYN COMPONENTS 
operation as well as development of 


k t Pneumatic Rise-Off Dis nect 
: : 
working crite Pressure Re-Olling Unit 
Also. possible, with the two-man | Oxygen Pressure Regulator 
cabin, will be communications links 
between the new chamber and the pre- 
vious one-man chamber 
This will permit simulation of mis 
For further information on these a ther quality Roylyn products, write to — 


sions such as space platform support er 
PI AIRATERRA + 620 PAULA AVENUE + GLENDALE 1, CALIFORNIA “THE BEST CONNECTIONS IN THE WORLD” 
and rescue and studies of medical prob 


lems involved, he added. 


Pneumatic or lanyard-pull 
disconnect methods 


Airaterra engineering and design makes possible the adaptation of these and other 
couplings to meet your special requirements, 
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% EFFICIENCY 
oessssssss 


Over 70% efficiency at only half load 
with the Kinetics Static Inverter 


poate 


Close frequency control and 
accurate phase displacement is 
obtained with crystal-controlled 
digital countdown circuitry 
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The nearest approach yet to a flat effi- 
ciency curve for a static inverter is 
achieved by a new Kinetics design 
at a fraction of full load, good 
iciency is obtained. The Kinetics unit 
is ideal for aircraft and missile appli- 
cations in the range from 15 VA to 
15 KVA per phase. 

There are no moving parts, no 
vacuum tubes and no transistors in 
high current circuits in the Kinetics 
inverter. The design features rugged 
silicon semi-conductor elements that 
are able to carry heavy current with- 
out failure. A common complaint about 
transistorized inverters is that they 
must incorporate cutoff devices in 
order to protect extremely sensitive 
power circuits from short circuits or 
high voltage transients. The silicon 


diodes will carry extremely heavy 


overloads, including shorts, for several 
s is usually long enough to 

uit breaker in the circuit 

hort 

Kinetics design offers low-loss 
regulation and the output is very 
nearly a perfect sine wave. A high 
degree of reliability is achieved by the 
use of extremely rugged components 
and the lack of complex circuitry. The 
Kinetics inverter is relatively unaf- 
fected by severe environmental con- 
ditions. Write or phone for more 
information. Kinetics Corporation, 
Dept. K-18, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 





KINETICS 


CORPORATION 








ELECTRONICS * ELECTROMECHANICS 





AVIONICS 


MOLECTRONIC functional elements (left photo), three of nearly 20 developed 
include (1. to r.) a 5-watt audio amplifier, a free-running multivibrator and a two-stag: 
semiconductor crystal (right photo), which grows in the form of a thin ribbon 

tronic clement while being grown or drawn into the furnace using new techniqu 


Molectronic Developments Demonstrated 


tract, aimed at determining the f Weex also learned that USAF has given 
bility of the molectronics exas Instruments a $1 million con- 
Westinghouse was to attempt tract to design and fabricate an entire 





Westinghouse Electric under USAF sponsorship, 
leo amplifier which operates at 3 mc. Dendritic 
be fabricated into a complete transistor or molec- 
eveloped by Westinghouse scientists. 


By Philip J. Klass 


Washington— Techniques which make 


it possible to fabricate complex molec- 
tronic circuits and complete semicon- 
ductor devices while the semiconductor 
crystal is being grown have been devel- 
oped by Westinghouse Electric Corp 

This was revealed during the first 
public progress report on the Air Force 
program at 


sponsored molectronics 
demonstrated 


which Westinghouse 
nearly 20 moderately complex circuit 
functions which can now be performed 
sing tiny new molectronic clements 
Each consists of one or more semicon- 
ductor materials, fabricated as an in 
tegral circuit without conventional re- 
istors, capacitors, inductors, transistors 

circuit interconnections 

Westinghouse has made 
ible progress” in the first nine months 
of its program, according to Col. W.S 
Heavner, chief of Wright Air Develop- 
ment Division’s Electronic Technology 
Laboratory 


‘remark 


Exceeded Expectations 


lop Westinghouse officials and sci 
entists who were extremels optimistic 
nine months ago, at the start of the 
program, privately admitted to Avia- 
rion Week that progress to date has 
greatly exceeded their original expecta 
tions 

Details on the Air Force/Westing 
house program were first disclosed by 
Aviation Week (Apr. 27, 1959, p. 54). 

Under the $2 million Air Force con- 
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velop molectronic versions 
functional circuits that are v 


in avionic cquipment during t 


quent vear. In only nine mon 
inghouse has come up with 
different molectronic. circuit 
ind the pace of development 


iting 


‘It Is Here Today’ 


iirborne digital computer which will 
utilize the molectronic techniques 
throughout 

Westinghouse revealed that it has 
scored important advances in its novel 
dendritic process for growing semicon- 
ductor crystals which not only opens up 
new molectronic possibilities but which 
also could have a major impact on the 
manufacture of conventional transistors 


it is here todav,”” Col. Heavne 
disclosed that Air Force hope 
vide another $2 
house for 
during the coming year 


Molecular electronics is f and other semiconductor devices. 


million to for growing semiconductor crystals in 


ntinued molectro1 








Future Impact of Molectronics 
sct on companies that now manufacture conven- 
tional components and they were urged to “get on board” the new technology by 
Col. W. S. Heavner, Wright Air Development Center Electronic Technology Lab- 
nded nearly two years ago by Aviation Week (June 
try may upset traditional lines of demarcation 
between electronic component equipment manufacturers. Because molecular 
to ntional parts, it is logical to expect component 
t their position. However, molecular circuitry 


Molectronics will have a big 


oratory. A similar warning was 
2, 1958, p. 66). “Molecular 


circuitry poses a direct threat 
manufacturers to move to pr 
development will require much more research and know-how than many of the 
smaller component manufactur }OW possess. 
ilso will be handicapped because molecular 
ircuits rather than merely to reproduce existing 
nents by a new manufacturing process. Thus the 
so requires considerable knowledge of electronic 
juipment in which it will be used.” 


Smaller component manufact 
circuitry seeks to produce funct 
combinations ot conventional cr 
developer of molecular circuitr 
circuitry and its function in the 








Nine months ago Westinghouse dis- 
closed that it had developed a process 


the form of extremely thin, narrow rib- 
bons whose surfaces have optical flat- 





ness and a mirror-like finish 
self eliminated the costly 
cutting, dicing, etching 
normally required to 
ingot of sem 
duced by 
tinv slices requ 


\\ estin 


sible to 
the 
which need onlv be 
nd have their 


produce a series 
operations of 
and 


reduce 


semiconductot1 
cut off the 


leads attached 


on long 


lapping ibbon 
to become 
ymnductor crvsta 


mpleted operating devices, “with 


conventional techniques 100 Dr. Herwal 


red for a tr 


now has de 


NAMIG OR 
IC SEALING 


Meeting the 
O Rings 


, 
peciallz 


be en 


' 
demands { 


STILLMAN varaiinpeniaghe eperciencadionnengiig 


VER CITY, CAI EVELAN N EW 


i] 
ImpossibD é 


yr tom 


CUL 


80 


of transistors 
ibbon 


furnace melt. This makes it possible to 
which have at least three 
of zones and two interface 


iting the 


grow crystals 
5, elimi 
diffusion, e' 


need for apora 


ting processé ror wan 


pinent 
technolog 
| kk T™ ild 
multi-zoned 
rations on the 
g in the 


mfomati 


lement entire] 


® Audio amplifer, 


a hee 


; 


@ Direct-current 


amplifier, 


e Video amplifier, 


; 


; ; 
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semiconductor measuring only 4} in 


long 


e Logic switch, which can function as | r) CW 
AND” or “OR” switch with 5 
five input aoa asd five camel leads high-performance 


¢ Variable potentiometer, with no mov 


ing parts, which generates a signal pro 


portional to the product of two sign ] t f Al R BOR N E 
input Ihe wohl pt occupies , mo ors rom 


pace no longer than the soldering ter 
ninal on mventional multiplier po 
tcentiometcr 


e Optical and infrared tracker, whos M-430 44() Series | | i rs adil: sega 


yped originally as components of 
iT pUCTIC' iri l i direction 


function of the relative po ifion of 2’ typify capabilities 


nr ts ] ; 7 


utput 
t 


rge special actuators for aircraft / missile 
Because of their useful performance 


tics, we now offer them separately 


« Sonobuos transmitter, using a banum if} meeting special aia 


litions to our line of special motors 
imples of Airborne capabilities in their 


ty ‘ 


inate pl l nsor, in which the 
tronic transmitter itself is about design requirements 
ize of the head of a kitchen match 


] 
cuit clement 


lass of application 
ded i modulator 

gencrator, pulse 

infrared tracker 

n analog-to-dig onverter using an 
NPNP relaxation oscillator, and a mul 
tiple NPNP ith a firing cle 


trod 


0 
Next Step ‘ y Enclosed or 


n Frame 
d sn Cooled) 
We stingho is 


levclop new mole 


performitig additional 














This will include e& 








emiconductor mate 





three-five 


levote more t 
existing circuit 
develop 1 con 
nly molectron 
obi t ( 4 


Vil o1 eves Deteeneens Sank 


Typical Performance, M-440 Series, 200 v line 
ra VHF tran 


the full inherent ad 


tronics will requir M-430 Series, 3-in. frame M-440 Series, 4-in. frame 


| of an equipment us« 


Air Force and West 


How cr, ( ol. Hea nagne brake which will stor these are absolute ceilings). Optional 














Intermittent duty ratings to 1.8 intermittent duty ratings to 5 hp; con 
7s to 1.0 hp : tinuous ratings to 2.5 hp (neither of 


SAI vill encourage aviom 22 re n no-load speed brake provides holding torque of 140 


nufacturers to start ipph ide f ol : que n.-Ib., stops motors in 20-40 rev. from 
‘ , « . . [ ‘ r no-10€ c © > r 
silable molectronic func ; uips load speed. Model shown weighs 
1) 15 10 13.2 tb. with brake, is rated 4.0 hp at 
Hic 


’ 000 rpm—1 min. on, 1 min. off 
} 1¢ 1\ ' \ cl) 


velopment that 
d whether to mar Whatever your requirement rge special high-performance motors— 
lements as sepa a-c or d-c—it will pay y heck with Airborne. Most likely we can 
' her comt 
r, other compan furnish a motor of minimu ght and bulk that will meet exactly your 
ted in picking up such 
] 


ket +] 1) specifications. Write or pho of our offices. 
narketing them wall 


ie 
ense rights to am 
technique hich were developed with 
Westinghouse funds, Col. Heavner be 
lew 5 ~ 
Dr. Herwald predicts that in three to 
irs “we will sce the molecular 


lectronic concept widely applied in 


pace electronic systems for such Engineered Equ ent for Aircraft and Industry 
unportant ipphic itions as telemetering 


fire control guidance, communications AIRBORNE ACCESSORIES CORPORATION 


crmeasure ind flight control svs 


HILLSIDE §& RSE ffices in Los Angeles and Dalias 


AVIATION WEEK, February 8, 1960 





Pe 
ra 


resulting im greater accuracy and closer tolerances yeor by yeor 
aoe” , 
— péffarmance assured by quality control utilizing latest ond finest 


© inspection methods and equipment available. 


Backed by 62 Years Experience 


Marlin-Rockwell Corporation 


BALL AND ROLLER 
Jamestown, N. Y. 2 








Electronic Fuel Control Tested on 


Dallas, Tex.—An _ all-transistorized 
solid-state electronic temperature-refer- 
ence control developed here by Texas 
Instruments, Inc., now is undergoing 
qualification on the Allison T56-A-10W 
turboprop engin cheduled for the 
Lockheed P3V-1 and Grumman A2F-1] 
patrol and attack aircraft 

\ prime feature of the equipment is 
that it permits the turboprop power 
plant to be operated closely to the en 
gine’s overheat limit for optimum efh 
ciency in power and fuel economy. As 
i gage of its effectiveness, its installa 
tion on the Allison 501-D13 engine per- 
mits turbine inlet temperatures to vari 
on] between 957¢ ind 977¢ t full 
takeoff power, compared with a spread 
of 904C to 1.091C that could be ex 
pericnced without such control, accord- 
ing to Eugene Reed, section chief, a 

section surveillance ind 
accessories department of Texas Instru 
ments Apparatus Division 

Reliability of the unit, proven in com 
mercial operation on the $01-D13 turbo- 
props installed in the Lockheed Electra 
is indicated by the fact that it attamed 
some 138,000 hr. usage bv 11 airline 
gle airborne failure and has 
17,000 flying hours in ser 
two substantiated airborne 
Id AviaTION WEEK. 


iture of the cquipment 


without a sing] 


gone some 


, 
control to continue to be 
the hydromechanical por 

tem directly under th 
tion, with the pilot fiving 


the turbine inlet tem ELECTRONIC fuel control package | \llison 501-D13 turboprop has circuitry designed in 


m on his gag a modular layout for rapid removal a lacement of components. 


Other Applications 


10rmal turbine inlet temperature limit 


ith their entrv into the el 


ol field has led compan if occur®s 


All through the limit modes, the elec 
ronic temperature-reference fuel con 
| unit relinquishes fuel scheduling 
» the hydromechanical portion of the 
ystem, but remains on standby to keep 
ngine temperatures within safety limits 


ider other ipplic ihion 


to the broad sp 


ind nuclear pt ypul 
yptimum results and consid 
of new cquipm 
ire that “‘back . 
nlikely. Best promis eae eating. esc Mode Transition 
h with a new engine —— or ; 
At 64 deg. setting of the pilot’s power 
vel, a transition occurs from the limit- 
ing mode to the controlling mode. 
(hroughout this latter model, the pilot 
‘nan electronic fuel control selects desired power by means of the 
of ing, which lepending on t lever, with mechanical linkage trans 
he pil eve mitting his commands to the main fuel 
hat it has also studied svste two tem] ure limiting 1 ontrol. The main fuel control passes 
the Rocketdyne 1.5-million-lb.thrust limit mod TIC and ' to the fuel metering valve fuel equal 
le rocket motor, which would entail tto nd of this temperatu to 120% of the engine requirement 
1 signal computing fuel and — €xperict I engine st Normally, the fuel metering valve 
low-speed tax 1 chang meters 100 of the fuel requirement 
speed tay ng to norma ind bypasses the surplus which has been 
it 977¢ ( 15,000 1 eceived from the main fuel control 
the power level ang ; Ihe mechanical linkage, which passes 
les ( pilot’s power demands to the main fuel 


30 dk 


iched production con 


t appears that Texas In 
working closely with Gen 


mn on the industrial version 
ixial-flow turbojet. Indication 


tems fo! 


tios to provide proper mix 
would give thrust demanded 
by a programer—actual thrust would be 
compared with demand and fuel ratios 


| 
iricd accordingl| 
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BURROUGHS CORPORATION 
NAMED SYSTEM MANAGER 
OF ALRI 


CH)O)P)G)O) Pe) 


NEW PROGRAM TO EXTEND RANGE OF SAGE 


THE Procram: U.S. Air Force Airborne Long 
Range Input—a seaward extension of SAGE via 
radar-equipped RC-121-D reconnaissance aircraft. 
BURROUGHS RESPONSIBILITY: system management, 
including selection and direction of the team 


O wis will supply the radar, navigation, and 
con Aor sub-systems; aircraft retrofit de- 


sign; deve Gy of a miniaturized airborne 
computer. BEHIND : another vote of con- 
fidence in Burroughs ofpogyt n’s unique 
qualifications for systems maniglleg, onfi- 
dence inspired by total competence in co Gt)- 
tion—from basic research through production to 
field service. By a team-oriented attitude that 
engenders effective interfacing relationships and 
intra-team communications. And by proved per- 
formance that numbers the Atlas guidance com- 
puter and the SAGE radar data processing system 
among its missions accomplished. 


e 


Burroughs—TM 


Burroughs 
py Corporation 


“NEW DIMENSIONS / in computation for military systems” 




















CARRY A RECORDER 


whee! 


Now you can record test data on-the-spot. In both lab and field you 
get accuracies equal to or better than big, rack mounted units. Just pick 
up and move a multi-channel (up to 14) PI tape recorder/reproducer 
as you would any other item of test equipment. 


Instead of 1,000-Ib. cabinets, requiring 1000 watts, you're working 
with recorders 10 times smaller and lighter, using 250 watts or less. 


In the field, you get laboratory performance under the most difficult 
environments. PI fits many places where 19-inch racks won't go. One 
man can carry a rugged PI recorder to virtually any test site. 


How did PI put precision in a small package? By combining transistor- 
ized electronics with unique stacked reel tape magazines. PI recorders 
use standard tapes and heads, are compatible in every way with standard 
recording practices and other recording equipment. 


May we suggest you call your PI representative to arrange a demon- 
stration? If you are uncertain who he is, please write direct. Address 


Dept. 05 
Precision Is Portable 


PRECISION INSTRUMENT COMPANY 


1011 COMMERCIAL STREET * SAN CARLOS, CALIFORNIA ¢ PHONE: LYTELL 1-4441 


controls, passes through an electrome- 
chanical coordinator. This coordinator 
integrates lever setting command with 
known constants and sends a desired 
temperature signal to the electronic fuel 
control unit 

In the unit, desired temperature sig- 
nal is compared with the actual turbine 
inlet temperature signal, received from 
thermocouples at the inlet. After com- 
parison, a correction signal is sent to 
the metering valve, increasing or de- 
creasing fuel flow through the fuel 
mctering valve to the engine to re- 
establish temperature balance 

Detailed view of the operation in- 
dicates that the electronic control oper- 
ites in conjunction with the coordinator 


«yt , 


entiometer, engine relay box, a set 
f 18 chrome-alumel thermocouples and 


the temperature datum valve, maintain- 


} 


ing selected turbine inlet temperatures 
in the flight range of engine operation 
ind limiting maximum temperatures 


throughout the operating range 


Bypass Device 
Che temperature datum valve, oper 
the clectronic temperature 
is utilized as a bypassit 
engine fuel system, w 
ilve loc ited between th 
control and the engine fuel 
Uhe datum valve has a null 
t which point a fixed p 
ntag yf main fuel control itput 
pas ed back to the en 
The datum val 


fuel pump 


aii 


I Itie l opel 


turbine niet mip 


ted value his redu 


rature 


i turbine 
1UISe the d 
less fuel, increasing 
ind turbine inlet tem 
the limiting mode, el 
control response to an under-tem 
vill not provide a signal large 
gh to cause the datum valve motor 
to make a temperature/fuel flow corre 
ion, although engine fuel flow and 
turbine inlet temperature will be in- 
reased slightly if the fuel flow through 
} 


ocen 


1 


the datum valve has previously 
orrected to relieve over-temperature 

\ small signal from the clectroni 
mtrol will aid datum valve return t 

null position, against normal hi 
teresis, from the reduced fuel position, 
ulting in a corresponding slight in- 
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crease in fuel flow and temperature. 
During engine start and operation up 
to stabilizing speed, only temperature 
limiting circuitry within the electronic 
control is operative. If turbine inlet 
temperature exceeds a preselected value, 
electronic control action causes the tem- 
perature datum valve to reduce engine 
fuel flow to relieve over-temperature. 
In the 65-90-deg. normal flight range 
power lever travel, temperature con 
trolling circuitry is operative, electronic 
control action causing the temperature 
datum valve to trim engine fuel flow to 
maintain turbine inlet temperature 
scheduled by the power lever for an 
increase or decrease of fuel flow 
During landing, a manual switch re- 
turns the electronic control to limiting 
iction from the normal flight tempera 
ture controlling action. A 24-v. circuit 
to the solenoid-operated brake on the 
datum valve motor shaft is re-energized 
brake. The brake then 
in its operating 
switch was 


to engage the 
locks the datum valve 
position at the time the 
If engine over-temperature de 
control 

Jenoid brake and the 
over-temperature signal that caused this 
action causes the datum valve to reduce 
fuel flow to reduce temperature 


closed 


} 


velops, clectronic causes the 


to release Sanne 


Limit Functions 


The clectronic temperature datum 
control consists of a thermocouple milli 
voltage comparison and modulation cir 
umplification circuit, a de- 
modulation and output circuit and a 
supply. Other circuitry in the 
control permits switching the reference 


cuit, an a.c 
power 


temperature for cither limiting or con 
trolling functions and permits release 
of the brake on the datum 
valve solenoid brake re- 
lease when engine 
circuitry’ has switched 


for limiting operation and an over-tem- 


solenoid 
motor The 
only 
manually 


iction occurs 


been 


occeur®rs 


( ompanson 


perature 
Im the 
uiple generated voltage 
vith a reference millivoltage, the milli 
] 

i 


or error between the 


circuit, thermo 


is compared 
voltage difference 

two is modulated and amplified as an a.« 
signal is de 
and 


signal. The amplified a.c 
modulated, discriminated 
ipplied to control windings of a satu 
ible reactor, which in turn controls 
variable phase output from the contro! 
to the datum valve Electronic 
control circuitry is switched for cither 
limiting or controlling operation by the 
m limiter selector relay in the control 

Control output is both fixed and vari 
able-phase 400-cycle voltage supplied to 
1 two-phase induction motor in the 
issociated datum valve. Motor response 
to the variable phase voltage regulates 
fuel by-passing of the datum valve to 
regulate engine fuel supply and turbine 
inlet temperature. Magnitude and 


phase 


motor 
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phase of the variable phase output 
age is set by the amount and dir 
that turbine inlet temperature 
from the reference temperatur< 
During both limiting and contr 
generator located 
the datum val 
voltage proport 


operation, 

same shaft as 
produces an a. 
motor rotational speed. Phase of t 
voltages, referenced to generato 
the dir 
voltag 


control 


tion, is determined by 
motor rotation. This a.c 
back to the electronic 
the crror signal and reduce 
tude as a turbine inlet temperat 

being made This f 


rection is 
high 


torques to meet system need 


‘ 


- 
system How moto! 


~~ 
vide stability 


Packaged Circuits 


Components in the syst 
rated 50% of the supplier's 
build reliability under 
ments. Circ ire packaged in 
lar form t vide 
The unit is de 
tests including an 


| 


varie 
casyv maint 
igned to pa 

mental 
tempcrature range of Sy | 
it 61.000-ft 


; 


ambient pressure 
operation in alr containing 
per cubic foot of sand and dust 
at 100 fpm ifter 
for 15 days to clean water vap 
phere with 95% humidity and t 
ture of 70F through 1301 

Also tested was operation at 
icccleration of 10g 


three perpendicular axes and 
} 


yperation 
cl 


ilong ea 


impact hock f 302 eac 
its three ax 


ind during 
frequenc\ 5 


to 


range of 5 


5 


of 0.1 in. or 5g 


it amplitudes 


= FILTER CENTER tt 
> Organic Compound Photoconductors 
—Doping films of phthalk } 





class of organic chemical 


normally used as dves, 
chloranil increases the dark 

of the is much as | 
tim ind the steady-state 
ductivity by 100,000 times 


performed at the University 


films by 


nia under contract from the 


ergy Commission 


4 


> Solar Battery Damage—R 


outer space appcars to damag 


grad operation of solar batt 
iccording to Dr. James Van 
ittribute ctedly ea 


of signals from paddlewhee! 


tine xp 


such damage 


> Optical Masers—Race fo 
of first optical M 
thre« 


team 


oper mon 
appears n irrowed to 


Columbia University 


Charles H. Townes, Bell Telephone 
Laboratory’s Drs. Ali Javan and W. R. 
Bennett, Jr., and a 25-man team at 
echnical Research Group, Inc. Next 
four months should be decisive. 


> Turnable K-band Amplifier — First 
nodel of a gas cell amplifier, based on 
new technique involving molecular tran- 
itions in hydrocvanide, is in early stages 
if development at Technical Research 
Group, Inc., under a_near-$100,000 
mtract from Rome Air Development 
Center. Initial operation aimed at 
V-band in millimeter range, then tai- 
lored down to device's lower-frequency 
nd in K-band. Amplifier is not ex- 
pected to have low-noise capabilities of 
Maser and parametric amplifier, but 
hould operate at higher frequencies 
than the latter, at room temperatures 
ind without magnets, according to 


RADC source 


> High Resolution, Small Antenna Ra- 
dar—Developed by Project Michigan, 
\irborne radar makes small antenna be- 
have like larger one by using aircraft's 
forward motion, sampling, storing and 
orrelating returns for resolved target 
image. Svstem resolution is effectivels 
independent of range. This Project 
Michigan work is sponsored by Army 
Combat Surveillance Agency. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 





¢ Semiconductor radiators, Types R- 
5010 for rectifier, R-5020 for zener 
diode and R-5030 for transistor as 
shown in this order in photo, can dis- 
sipate 5 to 100 w. with forced convec- 
tion. Transistor, normally rated at 10 w. 
may be operated with forced convection 
it 30 w., firm says. Radiator series are 
available in copper or aluminum with 
surfaces machined to within 0.0002 in. 
flatness and screw holes provided for 
type. Wakefield Engi- 
11 Broadway, Wakefield, 


inv transistor 
neering, Inc., 


Mass. 


¢ Microminiature relay container, made 
on steel with cadmium plate finish, con- 
sists of post which screws through one 
of two sockets mounting holes in stand- 
ird microminiature relay socket and 
secures socket to chassis. Spring-loaded 
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CARCINOTRONS 


ith 


Though it has just recently made its debut into the high 
society of Litton microwave tubes, this carcinotron (our 
model L-3298) has already been commended by the mili- 
tary for its exceptionally clean design. Every engineer 
concerned with upgrading the performance of ECM equip- 
ment will surely find much of interest in this medium-power 
tube, with which Litton takes a major stride toward truly 
simultaneous noise-jamming capability by affording faster 
tuning rates than any previously attainable. 

The Litton family of eight electrically-compatible carcino- 
trons is the first to incorporate the critical capability of 
wide band sole tuning without frequency or power holes 
when the tube is operated into as much as a 1.5-to-l 
mismatch. Litton carcinotrons are the first to use wider- 
than-normal-band RF output couplers, minimizing many 
system components such as antennae, waveguide plumbing, 
and load isolators. 

We cite these firsts not for glory’s sake, but rather for their 
meaningful contribution to more efficient system design, 
smaller size and lighter weight. 


bh 
e 
CAPABILITY 

THAT CAN CHANGE 


YOUR 
PLANNING 


wide band sole tuning 


The notable suitability of these carcinotrons is not limited 
to ECM. You can also consider them for other military 
applications such as drivers for communications links—in 
fact, wherever medium-power tubes with extremely rapid 
tuning and low tuning power are required. 
Because of their mechanical and electrical compatibility 
the eight tubes in the family are interchangeable, as shown. 
74%" diameter 6%" diameter 


A A 
o sf 
a¢éecdodd is. 
. 34 
Tt 


output mates DR-19 wave guide 





7 8 


ani 





7 


output mates UG45 U co-ax 


These versatile tubes are not just drawingboard products — 
you can order them now. 

Write concerning voltage-tuned power oscillators of what- 
ever nature to Litton Industries, Electron Tube Division, 
Office A9, 960 Industrial Road, San Carlos, California. 
Your request for our Carcinotron Catalog or for answers 
to your specific questions will be honored promptly. 


LITTON INDUSTRIES Electron Tube Division 


BARRATRON TRANSMITTING TUBES © MAGNETRONS © KLYSTRONS © TRAVELING WAVE TUBES © BACKWARD WAVE 
OSCILLATORS © CARCINOTRONS © GAS DISCHARGE TUBES © NOISE SOURCES ¢ CROSSED-FIELD AMPLIFIERS © HICH 
DEFINITION CRT ¢ DIRECT-WRITING CRT © STORACE TUBES ¢ MICROWAVE FILTERS ¢ DUPLEXERS ¢ TR TUBES 


Y 


Xe: 


“sy 





cap swings out of way for service or 


replacement. Container is available in 


with post heights ranging from 
in. The Birtcher Corp., 


ie | 


Los Angeles 32, 


hive Sizes 


controlled rectifiers, ‘Types 
11-110 through TI-l]4, are 
1 amp. from 50 to 400 v. and are 
packaged in JEDEC TO-5 
ilicon rectifiers provide 
it 65€ 


tified 


e Silicon 
rated at 


case. ‘The 
pnpn dittused 
case temperature 


forward 


] vot ; 
i inp u pu 


ind average re currents 


POTN! GAlee” (vevE 


isc temperature 
breakover 
Maximum 


os 
.U ma 


with | rw ird 
voltage rom 5 0 400 
required turn-on gate current 1s 
holding of 25 ma 
it piv of | ma lexa 


Box 312, Dal 


with max current 
leakage 


Inc., P.O 


and WAN 
Instrument 
las lex 
e Low-level multicoders, SL series, can 
samp! low-level differential 
data inputs and are available in singk 
speed or multiple speed models capable 
of providing all standard IRIG signals 
Separate outputs are provided for stand 
ard PAM master pulse 
tandard PDM, and _— differentiated 
PDM Accuracy is said to be 
4% or signals of 10 mv. amphtude full 
$4 in. x 4 in. x 7 
less than 5 w 


up to AS 


signal with 
output 


scale. Units measure 


in., weigh 6 Ib., draw 
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1104 by a photoelectric reader operat- 
ing at 300 characters per second and 
nagnetic tape can be read or prepared 
n form compatible with computer it 
e Precision potentiometers, TP to feed, according to the firm. Con- 
are single-turn, rotary, wirewound t rter will delete from translation onto 
designed for durable and reliable oj tape typing errors, extraneous notes, and 
ign-off messages. Digitronics Corp., 


Albertson Ave., Albertson, N. Y. 


from 28 v.d.c. source, and use silicon 
vices throughout. General Devices, In 


Box 253, Princeton, N. J 


tion under severe environments 
built-in torque device to hold the 
in position under shock or vibrati 
Stops can withstand 8 in-lb. t © Oscilloscope, Type 425, features di- 
from 4 in t digital reading system and can be 
Pechn d over frequency range from d.c. to 


St.. Act 60 me. (down 3 db. at 35 mc.). Model 


IP series range in size 
miniature to 2 in. diameter 
Instrument Corp., Main 
Mass 

© Thermistor, ‘Type O5A8, hermet 
sealed in gla offers | 
ohms resistance plus or minus 5 


prob ” 


liquid nitrogen temperatures (apy 


™“ 


va 


9) 


lime constant of 


ind temperatu 9 
? leorce K sists of five basic modules built into 


minus 2V acgt - 
in case for maintenance and repair, 
has interchangeable amplifiers for 
itilitv and insurance against obsoles- 
it ag: ‘ 
Instruments a 
Accuracy of numerical readings of 
ind amplitude is 2%, according 
the firm, Allen B. DuMont Labora- 
Inc., Clifton, N. J 


mately 77K 
is less than 1 see 
cfhcient is 


referred to liquid nitrogen temper 


@ Secondary time standard, WW \ 


Datt wwered tim 


wi batter wh 
several months bef 
ment, according t 


600) \W\ 1) 


Radio ¢ 
Chicago 39, Ill 


enith 


© Paper-to-magnetic 
Model D104 in 


paper tape produced by t 


tape 
convert 


+ 


ceivers to magnetic tape 


Paper 1 


tape data is introduce: 


e Telemetry amplifier, Model PA-15, 

igned to boost a 2-w. signal up to 
10) w., operates in 225 to 260 me. band 
er a temperature range from minus 
7F to 176! Power amplifier can 
vithstand vibration of 10g from 20 to 
2,000 cps., shock and acceleration of 
each An internally contained 
+00-cps. blower cools unit for maximum 
RF output. United ElectroDynamics, 
Inc., 200 Allendale Rd., Pasadena, Calif. 


100g 
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ACs RIGHT FOR RICK 


ACs Spark /ék Helicopters from Arctic to Tropics . . . 


From checking highway construction to air-lifting telephone 
poles into the mountains . . . from crop spraying to forest fire 
fighting . . . reliability characterizes the service of Rick Helli- 
copters, Inc. Based in San Francisco, Rick is one of the largest 
and most experienced helicopter operators in the country. 


Here's why Art Miner, Rick's maintenance manager, insists that shorts with 
reliable AC Aircraft Spark Plugs are right for Rick: "'AC plugs 
require a minimum of maintenance and replacement; the anti- 
fouling characteristics of ACs eliminate delays caused by 
spark plug fouling.” 
This is especially true of AC Spark Plugs with platinum electrodes, 
The excellent long life quality of platinum and the small diameter 
James S. Ricklefs, President of Rick Heli- center electrodes permit a long, thin insulator tip design. This 


copters, Inc., talks about the superior design improves oil and lead anti-fouling characteristics. 
performance of AC Aircraft Spork Plugs 


with his maintenance manager, Art Miner AC SPARK PLUG RD THE ELECTRONICS DIVISION OF GENERAL MOTORS AIRCRAFT 


SPARK PLUGS 


DISTRIBUTED BY: Airwork Corporation @« American Aviatron, Inc. 

AC Presents General Aircraft Supply Corporation « Mid-Continent Airmotive Cor- 

the Art Carney Show, NBC-TV, Mar. 4 poration e Pacific Airmotive Corporation e Southwest Airmotive Com- 
pany e Standard Aero Engine Lid. e Van Dusen Aircraft Supplies, inc. 





BUSINESS FLYING 


SINGLE-ENGINE service ceiling of the Piper Aztec, with full fuel and five passenger ive, is specified as 7,400 ft. 


Aviation Week Pilot Report: 


Piper’s New Twin Shows F light Advances 


By Robert I. Stanfield Ib., fuel cap 14 





aggage and equipment is 7,400 ft 
umption pow \ gross weight of 4,400 Ib... the 

New York—Inherited design featur Op sp IT} engine ceiling is 10,500 ft 
nov l'ully equipped, full fueled, the Aztec 
th five passengers has more than 150 
baggage allowance. Cruising rang¢ 
1,025 stat. mi. (5.5 hr 


+5 po 


rocedures 
illy a derivative of 
vsical exception 

nnage, including a wept 
piece stabilator imila 
ymanche, and two reat 

been added abreast 

it. The Aztec also 

uch as clectrical and 

hydraulic mponcnts of the 


\pa h 
Rated Power 
Power is furnished by two Lycoming 
-540-A1B5 six-cvlinder engines, cach 
ited at 250 hp. at 2,575 rpm. Com 
pression ratio us 8.5:] Fuel gr ide 
11/96 octane Propellers arc two-bladed 
Hartzell HC-82XK-2C1 constant-speed 
mtrollable full-feathering units 
Specifications and performance tab 
for the Aztec were listed in the Nov 
uc of Aviation Week (pp. 112-113 


The standard model has an empty 


weight of lb. Useful load is 2.025 
b. and maximum gross weight 4,800 Ib 


Span is 37 ft., length 27.6 ft. and ADJUSTABLE seats can be reclined to tl 


ree positions. 
height, 10.3 ft. Baggage capacity is 200 flight instruments left 


The main instrament panel seats 
engine mstrun ts right 


Radio controls are centered. 
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Cutler-Hammer ‘‘Firsts’’! 


New Miniature Toggle Switches... 


Extremely compact... Meet the 
most exacting requirements of the 
military and electronic industry... 
Perfect for aircraft recognition sys- 
tems, communications, and electronic 
instruments... Positive make and 
break—toggle works directly on mova- 
ble contact member... Wiping ac- 
tion insures good dry circuit contact 
... Positive detent for better oper- 
ator “‘feel’”’ ... Molded body has hig} 
arc tracking resistance, good recov- 
ery voltage... Available in 2 and 3 
position, single and double pole con- 
struction, maintained or momentary 
action. Write to Dept. C286. 


CUTLER HAMMER 


THREE COMPLETE LINES 


OF 


EPENDABLE SWITCHES AND RELAYS 


...lested, Proved, 


for Aircraft, Missiles, Communications, 


Electronics 


New Positive Action Switches... 


First to meet military specifications 
Mil S-8834 ... New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation... Direct 
toggle-to-contact mechanism guaran- 
tees positive make and break action 
... Wiping action insures good dry 
circuit contact... Positive detent 
prevents teasing... Improved termi- 
nal clearance... Available in one, 
two, and four pole construction; sin- 
gle and double throw; with maintained 
or momentary action.. 

circuit arrangements. ..With or with- 
out lever lock. 

Write for Publication EA168-C286. 


ta 


New Hermetically Sealed Relays... 


Serve the widening demands of the 
aircraft and missile industries... 
Hermetically sealed for environment- 
proof dependability ... Designed for 
high ambient temperature, shock, 
Fused chip- 
proof glass covering offers great di- 


and vibration service... 


electric strength with maximum 
recovery voltage... Meet the require- 
ments of Mil R-6106B... Available 
in Class A or B forms... 25- to 300- 
ampere capacity ... Single- and three- 
pole, with or without auxiliary con- 
tacts... 28-volt D-c or 115/200-volt 
A-c service 

Write for Publication FE 140-¢ 


Faq 


CUTLER-HAMMER 


~ CHa Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 





FUEL VALVES, cross-feed, primers and 
heater controls sit between the front seats. 


BATTERY, 12-v. 33-amp./hr., is mounted 


on the right side of the nose section. 


1.400 stat. mi. (8 hr.) 
characteristics 
W EEK 


10,000 ft., 1s 
Aztec performance 
evidenced AVIATION 
flight evaluation included 
e Rate of climb. Weighing close to 
4,300 Ib. at takeoff into a 25-kt. wind, 
the Aztec initially ascended at 2,000 
fpm., indicating 110 mph. Holding this 
airspeed constant, the airplane climbed 
through 3,500 ft. at 1,600 fpm., 5,000 
ft. at 1,400 ind 9,000 ft. at 
1,100 fpm 
e Cruise speeds. At 7,000 ft., outside 
air temperature of 6C, and pulling 
75 2.25 in. manifold pressure 
and 2,400 rpm., the Aztec indicated 
190 mph. for a true airspeed of 208 
mph At 10,000 ft., temperature 
-11C, power to 65% and 20 in. and 
2,400 rpm., the light-twin indicated 180 
mph. for a true reading of 207 mph 
e Stall and slow-flight. At 7,500 ft 
gentle, straight-ahead fall-awavs resulted 
from a power-off stall, clean, at 68 mph., 
and, with gear and full flaps extended, 
at 62 mph. With standard recovery 
procedures there is little loss of altitude 
Good elevator control and directional 
stability were apparent at slow and ap- 
proach speeds. The Aztec lands short 
Into the 25-kt. wind, the roll approxi- 
mated 600 ft 


during 


fpm 


POW CT 
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@ Single-engine. With the right prop: 


engine pulling 75% power, the airplai 
indicated 145 mph. Climb rate fro 
this altitude, holding an indicated || 
mph., was 400 fpm. During simulat 
single-engine takeoff, power on the 1 
engine reduced to i0.5 in., the airpla 
once cleaned up, climbed at 1,200 fp 
at 120 mph. Minimum controllal 
single-engine speed is 80 mph 


Selected by Navy 

The Navy has selected the equiva 
of the Autoflite Aztec (with a sp 
radio package)—designated the UO 
as its “off-the-shelf” utility/administ 


ee 





Airwork 


| ORP ORATION 
| Miliville, New Jersey 


++ 


ler feathered at 7,000 ft. and the let 


aircraft following an evaluation in 
mmpetition with other light-twins (AW 
n. 4, p. 26). Initial Navy contract for 
iirplanes, which will be utilized 
the continental limits of the 
S., runs about $1 million. Piper 
is proposed that the UO-ls be serv- 
1, and spares maintained, by its 
tributor-dealer organization 
ost of the standard Aztec, 
-navigation equipment, is $49,500. 
super custom model, priced at 
includes Narco Omnigator 
two-way VIIF communications 
VOR/ILS localizer indicator, Narco 
irk 5 transmitter/receiver, Narco CS 
\ VOR/ILS localizer indicator, and 


thin 


less 


Wy The Hours Here 


aa 


Are The 
Most Critical 


Run-in is the most critical time in the 
life of an engine. Run-in burnishes 
the parts, guarantees, to an amazing 
degree, the successful life of the 
engine. More care in the test cell 
means more long term protection 
for your pocketbook. 


Here's four typical Airwork Test 
Cell Extras that make sure your en- 
gine is ready for maximum service: 


Oil pressures and temperatures are 
read in many different parts of 
the engine — heiping us pinpoint 
possible malfunctions before they 
occur. The volume of oil moving 
through the engine is measured, 
too. 


Ignition systems are checked with 
a Scintilla ignition analizer. This 
makes sure every component is 
interacting properly. 


Oil consumption and fuel con- 
sumption are checked by extreme- 
ly accurate instruments. We don't 
depend on dip stick tests. 


An extra large oil and fuel filtering 
system extracts the most minute 
particles. Four times during the 
run, a lever dumps any foreign 
matter on a fine screen for visual 
inspection. 


We should add a fifth Airwork ex- 
tra — adherence to standards above 
normal factory requirements. Air- 

f work overhauled engines are eco- 
nomical because you save on oper- 
ating costs. Can we send you 
particulars? 


BRANCHES IN: 
WASHINGTON 


NEWARK ¢ MIAMI © ATLANTA 
CLEVELAND « 


NEW YORK 





— ae 


The Univac Automatic Antenna Coupler 
(Series 3200) has been installed in the 

Boeing 707 aircraft for all major airlines, the 
USAF KC-135 and the President's airplane, the 








VC-137. Both of the units shown on this page 
were developed by the staff which produced 
the first high altitude antenna coupler. 


Originally developed for the Hughes AN URC 
air-to-ground communication system, the 

Univac Automatic Antenna Coupler (Series 3300), 
has been adopted by Hughes Aircraft Co 

for Convair’s B-58 “Hustler’’. 





Control and data systems developed by the Remington Rand Univac 


Military Division include 


ATHENA, the Ground Guidance Computer for the U.S. Air Force 


ICBM TITAN 
TACS AN/TSQ-13 (Tactical Air Control System for the 
U. S. Air Force) 


From the REMINGTON RAND UNIVAC 


Military 


Division 


A Demonstration of 
Capabilities in 
Specialized 
Electronic Equipment 


Aboard the Convair B-58 Hustler and the 
Boeing 707, “black boxes” automatically attune HF 
radio communications to the speed, range and 
altitude of modern supersonic flight. The Univac 
Automatic Antenna Couplers are examples of 
specialized electronic equipment from the 
Remington Rand Univac Military Division. 
This equipment, though outside the realm of 
the large-scale data processing and control 
systems for which the Division is best known, 
demonstrates important capabilities. 
The Antenna Coupler program is significant 
to those responsible for defense requirements for 
two reasons: First because it is an example 
of airborne equipment which meets severe 
operational and reliability specifications, and 
secondly because it demonstrates experience 
in the development of communications 
and control devices 
The Univac Automatic Antenna Coupler 
exhibits characteristics which have become 
identified with Remington Rand Univac 
equipment in all fields—compact size, 
high speed of operation and reliability 
under extreme environmental stress 
conditions. 

UNIVAC® 


Hemington Fland 
SI NEAVZANG: 


ei Ab Sie), Gee) ge 0.) 2.2 8 ae 2 4 Beene) 210). 7 Bele), | 


Univac Park St Pau 


BOMARC Computer for the U. S. Air Force Target Intercept Program 
SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. S. Navy) 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 





AZTEC has a span of 37 ft., length of 27.6 ft. and height of 10.3 ft 


ADF-121 tomatic j 
The Autoflite Aztec, which cost 
5, has Piper’s AutoControl auto 
flight svstem in addition to the 
rv radio package 
wept tail and 


" ] 
l 1 neat look 


air Aztec with its 


t ibil for 


ing pi 
ing airplane. The fuselage is composed 
of four ba units: the sheet metal tail 
ibin section, nose section, and 
tubular structure extending from 

me to the nose wheel. Finssh on 

the tubular unit and other steel struc 


primect vith 


tire i 


W zim hromate 
vnthetic cnamel 

Rectangular wing structure consists 
oft a tepped-down mam spar, a front 
and rear spar, lateral stringers, longitu 
dinal nibs, stressed skin sheets and a 
detachable wing-tip section. Wings are 
ittached to the tubular center section 
structure with fittings at the side and 
in the center of this structure The 
main spars are bolted to cach other 
with high-strength butt fittings in the 


center of the fuselage 


Main Gear 


Main wheels are Cleveland Aircraft 
Products 600 x 6 units with disk type 
brakes and 700 x 6 tires with an eight 
ply rating. Nose wheel is a 600 x 6 
model fitted with a four-ply 600 x 6 tir 
All tires have tubes. Main gear brakes 
are actuated by the left-hand rudder 
pedals. The nose wheel is steerable, 
via rudder pedals, through a 30 deg 
arc. Steering linkage disconnects as gear 
retracts 

Che stabilator horizontal tail includes 
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Empty weight 


in anti-set ib also used f 
tudinal trim 

cable 

heet 

rudder 

wheel il 

servo tat 


tab 


lange ible and a 
lever structures attached at tl 
Sick pan 


section 


removable 
plit for quick rem 
haust gase ire directed into 
menter tubes located on the 


sicle of Ca h cngine 


Fuel Cells 


Fuel is | ed in four 3 
ind neoprene cells located out 
the engin Fuel can be pumps 
anv tank to both engines; a 
l'akeoffs and land 


be conducted using cither inl 
ly 


1S provided 
outboard tanks. Two engin 
pumps are supplemented by fo 
trically operated booster pump 
strainers and drain valves ar 
in the inboard sides of the mai 
wells 

Aztec interior 1S 
holstered 
separate leather chairs, with hea 
are standard equipment. Each 


tastetu 
wall-to-wall carpeti 


be individually adjusted and fh: 
center seats can be reclined | 
outlets are provided adjacent 


scat, as are large windows. Soun 





2.775 Ib., maximum gross weight is 4,800 Ib. 


ig is via a cabin envelope of glass fiber 
Aircraft flown by Aviation WEEK 
N 4502P, the second production 
\utoflite model. Aboard was Howard 
Greaves, in charge of Piper's flight op 
rations, and one passenger. With the 
hree of us, some baggage, and full fuel 
il load added to the empty weight of 
$35 Ib., the Aztec weighed about 
+,294 lb. at the ramp 


Aztec Cockpit 


lhe cockpit of the Aztec is comfort 

le and roomy, and is_ accessible 
through a right-side door. Flight in 
truments are mounted to the left of 
the main panel. Radios are centered 

nd engine instruments are on the right 

Circuit breakers are located to the left, 
inder the pilot’s control wheel. Fuel 
clector valves, cross-feed, primers and 
heater fuel supply (for 27,500 Btu 
Southwind heater) controls are mounted 
on a console between the two front 
eats. Engine controls are located on 
the centered quadrant 

\fter a few prime strokes the engines 
tarted quickly, and the Aztec was 
ased out and to takeoff position with 
a minimum of breaking. At takeoff sea 
level pressure was 29.91 in. Outside 
uir temperature was 37F. Wind was 
from the southwest at 25 kt. (about 
29 mph.). 

With full power applied, the Aztec 
moved swiftly down the runway, con 
trols becoming quite effective shorth 
before fly-off at 80 mph. The airplane 
was off the ground after a run of about 
700 ft., and with gear retracted and ait 


95 
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4000 .8S_ 
4400 L689 





4 
1600 200 


SOLID FUEL— RATE OF CLIMB,FT. PER MIN. 


RAMJET 
PROPULSION 


RATE of climb at maximum gross weight, 
4,500 Ib., is about 1,650 fpm. 


speed it 110 mph best rate of climb) 
ascended at 2,000 fpm 
Climb was continued to 7,000 ft. 
it climb power of 24 in. manifold pri 
ure and 2,400 rpm., first power re- 
luction. Leaning of mixtures was in- 
000 ft. Visibility wa good 
limb and throughout th 
\ fligl cs of climb, as stated « 


\ 
‘ ran from 1,600 fpm. at 3,50! 


; 7 | 1,400 fpm. going through 5,0! 
GROUND SUPPORT | Ps irplane responded smoothly and fit 


to mtrol pressures; trimmed out 


2 lid a good job of flying by itself 
a” Aztec engines can be cruised at 
@ Continental Aviation & Engineering Corp. is exceptionally | percent of power from 75% down. F« 
well qualified, both by experience and by facilities, for work ‘apie HDRES A SiR a 
on the weapons systems of tomorrow. Our background aie eel performanc " Peanaiiion 
embraces not only a half-century of internal combustion turned 2,400 rpm. at both 7,000 ft. 
engine experience, but also years of pioneering in gas turbine nd 10.000 ft. to obtain the indicated 
engine development, and more than a decade in the field uirspeeds of 190 mph. and 180 mph. 
of solid fuels for ramjet propulsion of missiles and target previously stated. These, in turn, pro- 
drones . . . Continental is staffed and equipped for a wide duced a true reading of 208 and 2 
range of assignments, military and commercial. The Detroit nph. Climb from 7,000 ft. to 10,000 
Division Research and Development Department is supported ft., at 20.5 in. and 2,400 rpm., holding 
by our modern-to-the-minute Component Testing Laboratory 110 mph., averaged 1,100 fpm 
complete with environmental facilities located at Toledo. The | Quick Feathering 
Toledo Production Division now producing various turbine | Prop feathering is accomplished by 
engines in volume is capable of supporting diversified pro- | moving the pit A leone allie alt through 
grams ... The CAE record of achievement is one of which the high-pitch detent into the feather- 
many a larger company might be proud. Inquiries are invited ing position. The right propeller was 
from those having propulsion problems, on the ground, on | feathered at 7,000 ft., feathering time 
the water, in the air. about 3 sec The procedure was quick 
and thevaircraft was casy to manage 
Slight rudder pressure and a minimum 
of aileron pressure held directional con- 
trol. Little trim would be necessary. 
Normal single-engine cruising speed at 
low altitudes is 135 mph. With the 
CONTINENTAL AVIATION & ENGINEERING CORPORATION left engine pulling 22 in.‘and 2,400 
rpm. (75% power) the Aztec indicated 
GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 145 mph 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD Without trimming, the airplanc was 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. pulled up gently until airspeed indicated 
108 mph. Rate of climb was 400 fpm. 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION Before unfeathcring, medium to stecp 


Cy FRO, ee 4 ~~ 
as ee ee ~ - 
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the runs down to ] SU rpm; 
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turns were made both left and right; 
no dishonest tendencies were evidenced. 

A half-dozen stalls, both in clean and 
landing configuration, resulted in docile 
“breaks” at 68 mph. and 62 mph., re- 
spectively. Airplane porpoised from one 
to the other. The Aztec is equipped 
with a Safe Flight stall warning indi- 
cator that is activated about 10 mph. 
preceding stall 

During this flight, at temperatures 
to —11C, the Aztec was comfortable 
and noise level was not excessive. Only 
defroster heat was used, which did a 
fine job. Normal conversation was pos- 
sible throughout this evaluation 


Caution Range 


Aztec airspeed is redlined at 249 
mph The caution range begins at 
198 mph. A safety factor of about 5 
mph. is added to the 80-mph. minimum 
‘single-engine control speed. The gear 
can be extended at speeds under 150 
mph.; flaps under 125 mph. Normal 


approach speed is about 90-95 mph. A 
good approach angle can be set up with 


about 12 in. manifold 
2,400 rpm 

Descent from 10,000 ft 
with power reduction to 13 in 
fold pressure, which produced a good 
angle and a 500 fpm. rate of descent 
Aztec trim tab is responsive, and a small 
control adjustment gives a rapid atti 


pressure and 


was made 
mani- 


tude change 
Several landings were made at Mac 





14000 r-— ] T ’ 
SINGLE ENGINE 
——~ RATE OF CLIMB” | 
vs 
STANDARD ALTITUDE ~—— 
LEFT ENGINE OUT 


FLAP AND GEAR ~~ 
RETRACTED 

















STANDARD ALTITUDE, FEET 














RATE OF CLIMB, FT. PER MIN, 


AZTEC single-engine ceiling is 10,500 ft. 
at 4,400 Ib. 
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Positive Mechanically Locked Stem 





Flush Fracture (No Stem Trimming) 


Strong Clinch 
Wide Grip Range 


Positive Hole Fill 


The Cherrylock* “‘2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel—Aluminum 


For technical data on the 
new Cherrylock ‘‘2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


*Patent Pending 


CHERRY RIVET DIVISION 
i ara 


Townsend Company 
Sis + CTO 











Civil Aircraft, Engine Shipments 


Shipments by Plants Manufacturing Complete Civilian Aircraft and Engines 





Totals 
1959 | Jan.-Nov. 
November 1959 





Complete aircraft, total airframe weight (add 000 Ib.) 2,048.7 20 , 526 


By weight of plane: 
Under 3,000 Ib. airframe weight 650.4 7,176 
3,000 Ib. airframe weight and over... 1,398.3} 13,349 
By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, all engines: 
Under 100 hp 
100-399 hp 
400 hp. and over 








Aircraft engines: 
Reciprocating 
Gas turbine 


Aircraft engines, total horsepower: 
Reciprocating (add 000 hp) 
Gas Turbine do 


Complete aircraft 


By weight of plane: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, all engines: 
Under 100 hp 
100-399 hp. 
400 hp. and over 


Value of shipments of complete aircraft and parts, 
total ($1,000) 869, 426 


Aircraft, total do 788,092 


Under 3,000 Ib. airframe weight do 114,401 
3,000 Ib. airframe weight and over do 673,691 


Aircraft ports do 81,334 


Value of shipments of aircraft engines and parts, total. do 156,317 


Aircraft engines: 
29,845 


(D) 


Reciprocating 
Gas turbine 


Engine parts 126,472 





Unfilled orders (planes 3,000 Ib. airframe weight 
and over) Number.... 472 





D= Withheld to avoid disclosing figures for individual companies. Data prepared by 
Bureau of the Census, Industry Division, Machinery & Equipment, received from 22 com- 
panies operating 22 plants producing complete aircraft and seven engine companies 


operating seven plants. 








Arthur Field, Islip, using an average 95 
mph. approach speed. In event of a 
hydraulic pump failure, or left engine 
driving the pump) failure, gear or flaps 
would have been extended via the man- 
ual hydraulic pump located on the cen- 
ter quadrant. <A gear-up emergency 
landing can be made without extensive 
structural damage, since all three wheels 
protrude about one-third of their di- 
ameter when retracted. 

With full flaps extended, approach 
rate of descent was 400 fpm. The air- 
plane was brought over the fence at 80 
mph. and touched down at 70 mph. 
Low speed lateral control and directional 
stability are pronounced in this airplane. 
Ihe Aztec rolled no more than 600 ft., 
with a minimum of braking action, into 
the 25 kt. wind. 

The Aztec has been flown off the run- 
way easily with one propeller feathered. 
lo simulate this condition, full power 
was applied on takeoff and once the 
Aztec was rolling manifold pressure on 
the nght engine was reduced to 10.5 
in. The airplane was held down until 
100 mph. was indicated, then flew it- 
elf off. With gear retracted, airspeed 
to 120 mph., initial climb was 1,000 
fpm. which increased to 1,200 fpm. 
Keathering is not possible if an engine 
freezes, but single-engine flight can be 
maintained with the dead engine pro- 
peller unfeathered. 


Final Landing 


Prior to final landing at Flushing 
Airport the Aztec was cruised at 2,500 
rt 

At this low altitude, with power to 
22 in. mainfold pressure and 2,300 
rpm., the urplane indi ited 180 mph. 
The light-twin is trim and sleck; it 
moves fast with a minimum of power 
and doesn’t slow easily 

Included in the standard model Aztec 
ire dual vacuum pumps, a fifth seat, a 
rotating beacon, a heated pitot tube, 
ind complete instrumentation for im 
strument flight rule operation 

Both engines on all Azte ire 
equipped with a geared starter, gener- 
itor, vacuum pump, float-type carbu- 
retor, two magnetos, shielded harness 
and spark plugs, diaphragm fucl pump, 
propeller governor and oil thermostat. 
Ihe left engine only is equipped with 
1 hydraulic pump. 

Ihe hydraulic svstem is used both 
for extension and retraction of the gear 
ind flaps, operated from the control 
pedestal. Gear retraction-extension nor- 
mally occurs within 10-12 sec.; flap 
operations requires about 4 sec. In ad- 
dition to the hand pump, a CO’ pneu- 
matic system provides a third gear ex- 
tension method. 

[he 12-v. 33-amp./hr. battery is 
mounted in the nose section on the 
right side. Wing, tail surfaces and pro- 
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Shinn Engineering to 


Build Morrisey 2150 


T'wo-place Morrisey 2150 utility aircraft will be manufactured by Shinn Engineering, In 


Santa Ana, Calif. Under the agreement, 


direct sales, engineering and product development. The 
150-bp. engine, has a top speed of 148 mph., 
Ceiling of the all-metal aircraft is listed as 22,500 ft.; 


wailabl 


peller deicing 


optional equipment 


In January the 


were roll 
on line at 
c¢ of one a 
ncreased to two 
Aztec 
topped Apachi 
in March 


equippe d Aztec 


deliveric 


Litiee 

mild cost $55, 

specihed 

$11.48 for 

f for imspection and 

maintenance, and $3.78 as reserve for 

g erhaul. Annual 

indirect cost t timated at $2,041 

This imelucde hangar rent (S40 a 

month) of $480, insurance $1,320, and 

ingle limit lability of $250,000 (five 
cats) for $24] 

On the basis of 

opcrating costs are 


hours flown, total 
hourh estimated as 
follows 300 =hr.—$24.99; 500 hi 

$22.27: 800 hr.—$20.74 Operating 
(block to 


hours flown are esti 
11.) 


ss pul 


per mile, at 200 mph 

for thes 
mated at, re pectively, 12.5 cents, 
cents and 10.4 cents 
depreciation per mile (16% per 
year —20% residual after five 
the same three hourly periods is speci 
fied as 14.7 cents, 8.8 
cents. Adding operating costs per mile 
ind depreciation per mile gives a total 


lor busine 
pos x 
VCars) for 
cents and 5.5 
mile 
cost per nile. for 300. 500 and 800 hr 

of 27.2 cents, 19.9 cents and 15.9 cents 
depreciation 


For business purposes, 
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William Morrisey, the 


2150. powered by a Lycoming 


aircraft’s designer, w 


lands at 52 mph. and climbs at 1,450 fj 


PRIVATE LINES 


flyaway price from Santa Ana is $5,245 





Hooker Chemical Co. 
2 Y., ha ircl la new ‘ 
SS twin for use in transport 
Hooker pla 
River. Chief 
plane is fitt 
AW Feb. 1, p 


geal 


pefween Tin 


Mississipp 


ing 

Western Sport Parachute Center 
ypened at Ryan Airport, Los Ar 
Calif., as a resort lodge for profe: 
ind jump student Vhe resort 1 
by ton , Inc., ¢ 
formed by Jacques Istel 
born 


yrange 


ind [ 


Federal Aviation Agency report 
tration ] 


, 
f l ircraft i 


ha 


Extension of major inspection 
for the Bell 47] Ranger 


1.200 hr.. double th 


grantec to 


heli 
previou 
is being commercial 
cffecti today. Major 
peridd for the Ranger’s Li 
VP435 engin 50 
tendable to 900 hr 


itors, 


remains at 750 hi 
after insp« 


Electromechanical 
Components and Systems 
Capability 


AIRESEARCH ACTUATORS 
FOR VALVES 


AiResearch leads the industry in the 
development and manufacture of 
actuators for valves — meeting the 
most critical weight, size and perform- 
ance specifications. 

This rotary actuator for a fuel shut- 
off valve is torque rated at 20 lb/in 
at 7 rpm with 100 lb/in peak torque. 
It is environmentally sealed against 
liquid and vapor fuel. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

eR a 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors * 
Static Converters. 

Your inquiries are invited. 


‘ Ss Lemmas 


AiResearch Manufacturing Division 
Los Angeles 45, California 
ANNE SP i TEE A PC I 


99 





Bell Helicopter Builds Air 


By Erwin J. Bulban 
Hurst, Tex.—Firm interest in ait 
cushion vehicles was demonstrated here 
recently by Bell Helicopter Corp., with 
flight demonstrations of a one-man, |] 
lb. test vehicle of the plenum chan 
conhguraftion 

Although a relative latecomer in 
field, indications are that Bell's research 


program is geared toward developing a 


+ 


well-rounded 
Behind the litt 
flown is a considerable amount 


engine 
] 
i ii 


research into varied configurat 
cluding not onlv th 
chamber tvpe but also 
ticated annular jet and 
the two 
A series of 
? 
nular-jet Cc 


remains 


} 
ni de i 


has shown ] 

ance, AvIATION WEEK was t 
trical]; 1 
proximately 


7 
powered mode i, 


compan plans 


which 


operating tim 

Bell, which thus far has 
ir cushion pr th 
probably will 


gram Ww 


receive 


BELL HELICOPTOR’S plenum chamber air scooter is 85 in. long. Powerplant is a modified 


Naval Research funding shortly, accord 


ing to informed sources, and the com 


pany expects to continue to put its own 
money into the project. 

Air scooter 
high, 53 in 
powered by a modified 14-hp. Zundapp 
turning a 


demonstrated is 30 in 
wide, 85 in. long and i 
two-cycle motorcvcle 


two-blade wood fan of 30-in 


engine 
diameter 
Plenum chamber develops 
mately 11 psf 


test vehick 


approx! 

lifts 
ipproximately 24 in 
the ground. Skirt for retaining 
uir cushion is a hair bristle-brush 


pressure, which 


that further t u 

will be made by put 
| 

ristles, and will permit 


ght Phi 


entail install 


re operational hei 
probably will 
f vet undet 1 lenotl 
of yet undetermined length 
tl until suffi 


retained, despite the 


| 


cutting them back 


Aluminum Scooter 


ooter, fabricat 


The tiny 


gnition: thr 


ie right hand grip 


14-hp. Zundapp two-cycle motorcycle engine turning a two-blade wood fan. 


100 


Cushion Craft 


evcle-type handlebars. Forward accelera 
} complished by depressing a 
right side, which 


tion 1s 
foot pedal on the 
pens louvers in the rear of the vehicle 
Directional control is attained by 
mbination of turning the handlebars 
in the desired direction, which directs 
thrust effl:x out of 
located pets, plus application of “body 
nglish” in the same direction. A brief 
first-hand trial of the air scooter by 
WEEK 
mately one minute of pnor instruction, 


ed that the 


four diagonalh 


AVIATION following approxi- 


vehicle has consider 
maneuverability and can be easily 
lirected over chosen cours uch as 
with considerable ¢ 


A serics of vanes in 


mnhgured to twist 


l good 
Whe ish ( 

incel out turbul 
trimming of ac 
lv will 
would permi 
Currently, the 


m the 


impr why 


ced 


is Initiated a 
tudy hu th 
in Bell 
ind Ire 


ipproxim itels 


Oper iting 

, , 
would 
form 

ning 1¢ prevent the bow 
itions are that the e 


ncompass overwatct 


sitat lati of some 


digging in 
uation will 

Obstable clearance is 
Bell savs the 


xcrience will get quite a trvout—scoot 
| 


factor 
changes involved with ex 


inother 


ers will be available to personnel and 


visitors for plant transportation 
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Fiberglas soundproofing material is stripped on Gulfstream hull (left) by Horton & Horton workmen. Note positioning of navigation 
and communications controls on pedestal aft of engine controls in cockpit customized by Associated Radio Corp. 


Texas Firms Customize Newspaper s Gulfstream 


Customizing and modification of a Graum- 
man Gulfstream turboprop executive trans- 
port purchased by the Minneapolis 
(Minn.) Star & Tribune, has been completed 
at Dallas, Tex., by Southwest Airmotive 
Corp. and Horton & Horton, interior 
designers. Initial job was to install Fiberglas 
soundproofing material to the bare hull 
interior and then cover it with head 
liner material In the meantime, South 
west Airmotive completed manufacturer's 
modifications, installed an oxygen system 
and installed a new floor to take an extra 
set of seat tracks and supporting structures. 
Completed interior, which cost under $50,- 
000, features a double row of four facing 
seats on the left side, designed by Horton 
& Horton to break up the tubular effect of 
a conventional single seat cabin layout. 
Cargo net can be slung opposite the couch 
in the forward cabin (right). Custom cock 
pit (above, right) was laid out to pilot's 
requirements Noteworthy is installation 
of audio, channel selectors and radar and 
autopilot controls on a pedestal aft of 
the engine controls, with conventional fac- 
tory control heads replaced by special, 
edge-lighted heads designed by Associated 
Radio Corp., which completed the cock- 
pit layout. Communications-navigation in- 
stallation cost under $120,000; future 
plans call for installation of a Loran navi- 
gation system for long overwater flights. 
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Installation of facing seats on left 


extra tracks for aisle seats. 


Curtain 


side of Gulfstream fuselage required installation of 


f+ 


of couch provides forward cabin privacy. 
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A REVIEW AND PREVIEW 
« OF WORLD-WIDE AVIATION 


MISSILE AND SPACE DEVELOPMENTS 


Space Probes... Satellites... 1CBM’s...Man-in-Space... 
Multi-Million Pound Thrust Engines... Nuclear Powered 
Aircraft .. . Supersonic Transports ... Aerial Jeeps... 
... are some of the dramatic breakthroughs in aviation, 
missile and space progress which have captured the 


imagination and thinking of scientific, military, govern- 


ment and industry planners. 

In the world’s most dynamic industry, interpreting these 
events is vital to our economic welfare. Each event must 
be studied individually and in terms of industry-wide 
technologica rection, The galloping pace of progress 


makes it im; ble for even well informed engineering- 


management men to do this job... it takes specialists. 
RECOGNIZED AUTHORITY 

For 26 years, key engineering-management men... . the 
decision makers . . . have turned to the industry’s top 
technical reporting team and the Inventory of Aerospace 


Power, The tory Issue has won unmatched reputa- 


tion and respect as the most authoritative source of infor- 
mation in aviation and its related technologies. It is a 
product of specialists , . . 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 


and brought to focus in special reports on current and 


future progress ... The Inventory of Aer ce Px 
CONTENTS OF THE INVENTORY ISSUE 

Charts, gray tables, specifications will cover in detail, 
budgets es, manufacturing, engineering, avionics 
and mat e areas of military and civil aviation. In- 


cluded is 1 st complete source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters, 


engines a! pace vehicles. 
ADVERTISERS BENEFITS 


The is a rare Opportunity to place your 
advertising ge in a climate of proven editorial im- 


SPACE RESERVATIONS CLOSE pact. Re terest generated by past issues and vital 
February 15, 1960 editorial « t assure year ‘round use. Your bonus is 
multiple ¢ re of your advertising message. Sectional- 


PUBLISHING DATE: MARCH 7, 1960 


ized edit format will permit you to position adver- 
tising i propriate section. Reader service cards are 
included andle reader inquiries. Advertisers in last 
year’s issu ved over 7,000 inquiries in seven months. 
Write, wire or better yet .. . PHONE your AVIATION 
WEEK District Manager for additional information. 
Regular space rates apply. 
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A McGraw-Hill Publication ¢ 330 West 42nd Street, New York 36, N.Y. 





Copy thousands of different documents daily 
... thanks to automatic XEROGRAPHY 


oot-ol-performance fold 


A New York insurance 
xerographically copying more than 
000 different documents a day, tum- 
ing out—on ordinary, inexpensive 
paper—dry, 
immediate use 


company 
) 


positive prints ready Io! 


PUSH 
THE BUTTON... 


and copies flow! 


Chis application is typical of the im- 
mense speed, economy, and versatility 
yf a XeroX® Copyflo® continuous 
printer automatic xerography at its 
brillic 

\ Copyflo printer's benefits are no 
Its services 


int best 
ted to insurance firms 
are of equal value wherever volume 
copying is the need 
A Copyflo printer enlarges, reduces, 
or copies size to size. It offers you the 
speediest, most flexible, most economi- 
cal way to get quality copies—pret isely 
like the original—from opaque docu- 
ments or microfilm. The machine cop- 
ies onto offset paper masters or vellum 


intermediates as well. 


1ow companies all over the 
are speeding paperwork dupli- 
ind saving thousands of dollars 
\ y Wi itomatic xerography 
Hatow Xerox Inc., 60-97X Haloid 
St., Rochester 3, N. Y. Branch offices in 
S. and Canadian cities 


Rank-Xerox Ltd : London 


Cariy with a 


pring ipal [ 


) “7ri¢a 


HALOID 
XEROX 








Army Contracts 


Following is a list of unclassified 
contracts for $25,000 and over as re- 


leased by U.S. Army contracting offices 

U. §&. ARMY ENGINEER DISTRICT, 575 
Riverside Drive, Jacksonville, Fla. 

Paul Smith Construction Co., Orlando, 
Fila reconstruction of Pad 12, Cape Ca- 
naveral Missile Test Annex, Patrick AFB 
Fla (ENG-08-123-(ENG-60-6)), $997,859 

Henry € Beck Co., Palm BMeach, Fila., 
onstruction of launch facilities, Complex 
(Saturn), Cape Canaveral Missile Test 
nex, Patrick AFB, Fla., (ENG-08-123 

), $4,321,658 

DISTKICT ENGINEER, U. S. Army En- 
«ineer District, P. O. Box 1538, Albuquer- 
que, N. M 

C. MH. Leavell & Co., El Paso, Tex., Nike 
Zeus fa ithe battery control building 
Vhite Sands Missile Range N. M ) 
tract No. DA J 05-ENG-24153-(1IFB ENG 
+.005-60 ) $426,000 

HW. BKB. Zachry Co., San Antonk Tex 

y fa the anding strip and AIL 
White Sand Missile Range 
ntract No. DA-29-005-ENG-24 

; 1-005 -€ 6), $20,380 
AknwyY ENGINEER DISTRICT, 
York, 111 East 16 St.. New York 3, 


Anderson Construction Co., Inc., Hunt- 
mm Station, N. ¥ construction of main 
Suffolk County AFB, 

N. ¥ contract N DA- 
(ENG-30-075-60-40), 


ARMY ENGINEER DISTRICT, 
Omaha, 1700 Jackson St.. Omaha, Neb 
Leavell-Sceott & Associates, 


1), $ 87,945 
Lox Equipment Co., 
furnishing standardized equipment 


Oakland 


i! facilities, Base T 

equipment 

ENG-26-006-66 

sworth AFB 

t No. DA-25-066-] 

achedule Bi?) 

DA-25-006-1 

ile B(3) Wa 


iding s ter 
» CIFB 
(1) 


i DA 
The Trane Coa., 
, ndard 


rac 
Subsached 
ct No. DA-25 
chedule G 
No DA-2 
ibsachedule 
ament« Calif Contr 
NG-59 $147,616 
ntain Home AFB 
Contract No. DA 
£146.598 
doy Manufacturing Co., Chicago TN 
irnishing tandardized equipment for WS- 
iA techr il fa ithe Rase T-2, Group 
chedule H(1), Ells- 


S D Cont t 


1,811 Subschedule 
No 


at Contract 
1,245—Subechedule 

ntract No. DA- 
Subschedule Hi(4) 
t No. DA-25-066 

} 4 Subschedule 

AIR, Sacramento, Calif., Cont t 
DA-25-086-ENG-5939 $93,120—-Sub- 
hedu le Hi 6) Mountain Home AFB, 
intain H ‘ Idaho, Contract No. DA- 
»-066-ENG-5940, $92,861 

CompuDyne Corp., 


Hatboro, Penna 
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ONLY OPERATIONAL NAVY AIR-T0-SURFACE 
GUIDED MISSILE 





more than 90% of all pressure 
switch applications on the Boeing 
707, Convair 880, Douglas DC-8, 
and Lockheed Electra. Look to 
advanced design already out of 
this world 


Almost Everything 
That Flies Uses 


HYDRA-ELECTRIC 


Pressure Switches! 


The flying carpet and coffee 

is simply our way to tell y 
the modern jet transport uss 
HYDRA-ELECTRIC Pressure Sw 
in the galley. This is but 
many installations which 


Write on company letterhead for FREE 
iNustrated Brochure 


HYDRA-ELECTRIC 


Engineers and Builders of Hydraulic 
and Electric Systems and Components 


151 Kenwood Street Burbank, Calif 


ene taper 
, yaeey 
Ps Mets 





PROVED in 


3/4-million installations! 


AMPHENOL provides both types of TV set couplers—inductive & resistive 
=—to help you serve the growing two set market. 


Improved distributed-line param- TELECOU PLERS 


eter of bifilar-coiled transmission 
lines isolates the signal and dis- 
tributes it equally to each set 
Near-perfect impedance matching 
Low insertion loss. Weatherproof 
for outdoor or indoor mounting 
114-088 Two Set List $3.75 
114-090 Three or Four Set List 5.75 


Balanced resistive networks for 

excellent impedance match, flat 

signal response, low loss and ef- 

feciive isolation. May be mounted 

vertically or horizontally. Weather- 

proof for outdoor or indoor COLORCOUPLERS 
mounting. 

114-097 Two Set List $2.95 

114-098 Three Set List 3.95 

114-999 Four Set List 4.95 


CONTACT YOUR 
Authorized Amphenol Distributor! 


OL DISTRIBUTOR DIVISION 


Amphenol-Borg Electronics Corporation 


BROADVIEW, ILLINOIS 





group VI and VII alarm system equipment 

(damage control and annunciator), Sub- 

schedule I(1), Ellsworth AFB, Rapid City, 

8S. D., Contract No, DA-25-066-ENG-5941, 

$88,170-—Subschedule I(2 Moses Lake, 

Wash Contract No, DA-25-066-ENG-5943, 

Subschedule 1(3), Warden, Wash., 

tract No. DA-25-066-ENG-5943, $29,390 

ubschedule 1(4), Othello, Wash., Con- 
tract No DA-25-066-ENG-5944 $29,390 

Subschedule 1(5), Beale AFB, Sacramento, 

Calif Contract No, DA-25-066-ENG-5945, 

$88,170-——-Subschedule 1(6), Mountain Home 

AFL, Mountain Home, Idaho, Contract No. 

DA-25-066-ENG-6946,. $88,170 

a M Wallace & Co., Denver Colo., 

up VIIT pumy Subschedule J(1), Ella- 

: %. D., Contract No. 

$86.815—Subsachedule 

Wash., Contract » DA- 

$29,23 Subschedule 

Vaal Conti vo. DA-25- 

: ‘ J(4), 

46- 

é Ji5), 

rar it Contract 

»-066-ENG-59 7,74 

1(6), Mountain Hon AFL, Moun- 

i e, Idaho, Contra No. DA »-066- 

ENG-59 $87,450 


Riedesel-Lowe Co., 


Sulb- 


} headquart 
ding y 
Wy ‘ tn 

it (IF B-ENG-25-066-6 
Federal Pacific Electrte 

furnishing standardized 
technical fa 
1} t 


hedule 
‘ M ntair 

ra N DA-25-066-EN¢ vf 

Nordberg Manufacturing Co 


andar 


Navy Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by Department of the 
Navy, Bureau of Aeronautic 


Crescent Communication Corp., New Lon 
t (6,500) PP lf ( ower 
cordance I ecification 
a(P1D-31-5812-9), Inv vo. IFB 
054 4-A $1,171,000 
Packard Bell Electronics Corp., La Ane- 
‘ Calif APX-7 radar recognition ets, 
9-0320-r( PD-31-1840-59), $1,235,- 


ac 


Van Zelm Associates, Inc., 
Md., design components and provids inge 
t for outfitting three Mark 2 Model 0 


bridle irres “ NOs 60-6023-c, (SI-32- 


767-0), $234,329 
Armour Research Laboratories, Tilinols 
titute of Technology, Chicago, IL. cone 
investigation to develop luctile 
omposite and determine the 
properties f material pro- 
60-6036c(AE-41-4788-9), $30,- 
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€ 
Servo Indicators Utilize Modular Construction 


Servo indicators, utilizing modular construction, are available in integrally lighted 
pointer and dial presentation, and high input impedance transistorized instru: 
swccording to Servo Development Corp., Westbury, N. Y. The basic module is the gea 


in which up to seven .0937 diameter shafts are mounted in ABEC-7 ball bearings. G 


ratios up to 65,000 to 1 are obtainable using precision 2 stock gears. The comp« 
module utilizes standard plates for mounting size 8 or size 10 rotating components. Th 
section, another module, also utilizes standard parts. Dials are accurate to 6 min 
Silicon transistors and diodes, and high temperature tantalum capacitors are used t 


MIL-F..5272 environment. Hermetically sealed case measures 2 in. in diameter 


Spa 
tions may require the insulat 
insulated (lef line The 
high pre re gas gcnerator 
ture crvostat 
Linde Co., 420 Lexington Ave., N 


York 17, N. Y. 


Refueling Truck 
Aircraft refucling truck 
for underwing fueling of 


turboprop aircraft The 
1 600 gpm. fueling rat 
me-man cab of the 
] 
opens onto the fucling platforn 


lows. the 


} 


roof in the cab al 


Infrared Detector Coolers check hi rhead clearance 


' mounted engine eliminates 
Four types of infrared detector cool 


ing systems all use liquid nitrogen as 
the cooling agent. ‘The cooling sys 
tems, designed to increase efficiency of 
infrared detectors, include: integrally 
mounted cell; liquid feed—vacuum in 
sulated line; liquid to high pressure gas 
generator; and liquid feed—uninsulated 
ling 

Detector cells are cooled by heat ex- 
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inc, providing more tank room. Tan 
m front steering is provided. Thé 
uck has an automatic transmission; a 
lit-shaft Chelsea transfer case provides 
ll engine torque power takeoff for 
ing the Gorman Rupp Model 
6CG pump 
K W-Dart Co., 1301 North Manches- 
ter Trafhcway, Kansas City, Mo. 


Radiation Fuel Gage 


lransistorized radiation fuel gage for 
raft and missiles is aesigned for 
iter accuracy and reliability than 
nventional fuel quantity gages. Th 
itor, developed tor the Navy, per 
ed accurately in tests in a jet an 
ft from 0 to 38.000 ft 
Ihe radiation gage consists of gamma 
ition sources, such as cobalt 61 
ntillation detectors containing a rate 
ter and pulse amplifier, a power sup 
ind an indicator. Radiation sources 
etectors are mounted in the fuel 
given off decrease in 
pass through the fuel 
determined by the 
Ratemeter 


rt gamma puls into d. voltage 


(Gamma ravs 
nsity as they 
quantity ts 


isitv of the gamma ray 


fuel is indicated in pounds 
Atomics International, division of 
North American Aviation, Inc., Canoga 


Park, Calif. 


Time Delay Relay 


Hermetically sealed time delay re 
\ircraft and missiles will reset the 
tant it is de-energized, providing the 
ne time delay period for each suc- 
ding cvcle 


The STR relay employs a thermal ele 
it in conjunction with a pair of mag- 


’ 
ia\ 


ictic relays. This component combina- 
tion utilized the heating and cooling 
intervals to obtain the total time delay 
period. Voltage compensation is pro 
vided for 22 to 32 v.d.c. operation 
l'emperature range is from —65 to 
125C. Power drain is less than 3 w. 
ifter timing: 10 w. during timing. Con 
tact rating 2 amp. at 28 v.d.c. resistive 
load. Dimensions are 1% x 1% x 14 in 

Curtiss-Wright Electronics Division, 
620 Passaic Ave., West Caldwell, N. J. 
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SAFETY 
Sayen Describes ALPA Air Safety Stand 





arence N. Saven, presidet c hil oO single caus tivat gTCSS enact th 
I cidents may 


grouped roug 


landing. Of 


e Full feathering propellers 

@ Reversible propellers 

@ Approach lights 

@ Improvements in air trafic control 
early 195 VW re told that 
tari ] that f t 
@ Temperature accountability 
@ Removal of CAA { 

of Commer 
@ Standardization of the location 

oy ae 

@ FAA approval of trait 

@ Airborne radar. 

@ Increased requirements for copilots i 


+ 


ble Many of these 
. — 
any oth 


Our 


‘ ’ 
; i 


We believe, 


l ( Clarence N. Sayen, president of the Air 
riers, and or erritorial cat Line Pilots Assn. since 1950, served as a i apability 
While 1959 was the fir i pera Braniff Airways’ copilot between 1944 | termur rca permit Uh 

tion of straight jet aircraft and re wel and 1949 and is a graduate of Northern erefore, provid ier ship 
number of near accident t State College of Michigan. He holds a andards, and make available 
occurred in | nger ser [ master of arts degree in geography and r this pu 
however, tv training let , economics from Southern Methodist 
which two airct re destroves id 1 College. In addition to heading an 
I organization of more than 18,000 active 
and inactive pilots employed by approxi 
mately 49 airlines, Mr. Saven is a mem 
ber of the Committee on Aircraft Oper 
ating Problems of the National Acro 
nautics and Space Administration and 
the executive committee of the National 
Air Transport Coordinating Committes 





| 
| 
| 
| 
| 
| 
| 
| 
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ondary radar, 65 long range radar, 30 radar 
centers, 155 instrument landing systems, 
»3 approach light systems (of various kinds), 
and 23 sequenced flashing light systems 
The FAA has indicated that, for planning 
expect 235 instru 
landing systems installed by 1963, 
surveillance plus beacon systems, 


purpose ve can only 
ment 
100 radar 
for taxung 

indicate, there 
airports 


and 30 ground radar 
As th fore 

ge number of our 

that do not modern approach 
facilities and cannot expect to have them 
by 1963. As a result 
urport and 
mducted with obsolete terminal area navi 
gational and approach facilities, without ap- 
| lighting 


hhowre 
IU ’ 


gomg 


ar 1 large airline 


now hay 


uitline operations at 


mans many runways must be 


proach light adequate runway 


ing 
facilities 
raft 
our airports have become, 


and other née ary 
With 


runway many 


modem air requiring longer 


for all practi purpo ‘ingle runway air 
port 

Even our | quipped airports usually 
only ve straight in, full instrument ap 
proach bility in one direction on one 
runwa 


Circling Approach 
On f the most critical 
| fa the airline pilot is th 
nder low ciling and 
With smaller aircraft, 
rable but ha 
However with 
raft this maneuver is 
ig operatx n 
mergen Without 
ind landing aids at air 
direction, oper 


with 


operating con 


som 


' 
normai 


vhat 


airy s into 
Board has 
virtually 
nr afion, oF 
ned or operated by 
that matter, by 
radio beacons 
Son \ 
VOR facilities without 
h aids such as the 
ach lights, 


research and de- 

vide the 

us been 

ti wailable for pur 
tl Administrator has initiated cer 
h programs im this area, we be 

t of the n ary informatio: 
n which to base any remaining 
ind that no further delay should 
of lack of de sion 


concerned 


nec 


ha 


wen 


ntcenan ed because 


th now 


Short Runways 


The runways on many of our airports are 
too short for the jet aircraft. Operations 
may only be conducted by substantial oper 
iting compromises both in runway selection 
with regard to weight, wind direction, run 
and with regard to flight 
trictions as to fuel 


4y condition, et 
planning because of re 
vhich carried. Under any 

runway ndition that of smooth, 
Iry runways, the performance standards es 
tablished for the aircraft make the operation 
marginal. Runway length requirements often 
leave the pilot with a single runway around 


veight may be 


cx cpt 
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peration and should not represent a 
ther compromise of minimum standards 
ifety. Any such compromise will result 
further deterioration of the utility of our 
problem rports and may be the cause of serious 
ind = efhicier dents in the terminal area. Most cer- 
through the t tainly any such regulations adopted must 
be predicated upon a national standard 
tablishing minimum _ safety standards 

h may not be compromised 


which to plan his flight regardless of 


and runway condition The sam 
applies at other airports for 
than jets 

Another 
om promise the afc 


commercial 


perational regulations may only move 
that the laterally or vertically and the 

legitimate ne itual solution to the noise problem 
urport neighbor an t come from adequate zoning of the 
to cooperat proach and departure zones from airport 


id a further reduction of noise at the 


making thi tatement 


understood airlir noise 


clearly 

are sympathetic to th 

plaints of the 

operated ind will continu 

iny rational program designed to 

tl that is not an 

omprom! ith safe operat: P : 
Staweues transport aircraft today a1 Airport Zoning 

ited under a rigid set of airplane perf In 1952, following a series of disastrous 

hich p rmit little d rashes in the vicinity of airports and 

itinued public complaints over aircraft 

President Truman created a com- 

vith presen ion consisting of J. H. Doolittle, chair- 

vill in, C. F. Horne, and J. C. Hunsaker. The 

k of the commission, known as the Presi- 

t Airport Commission, was to consider 

ins to safeguard the lives of people living 

1¢ vicinity of airports and to alleviate 

them, as far as possible, the disturbance 

it arises from the operation of aircraft 

report contained many excellent recom 

idations both for improvement of exist 

1irports and criteria for any future con 

airports The ommission 

need for adherence t 

ny lat t r suggestions. The following is a par 

list of some of the recommendation 

h are as applicable today as in 1952 


ic nome nulsan 


able rat 


anct requir ment 
tion without m promising the safet 
operation. N regulations whicl 
ent a further compromisé 
mum standart 

uirport necig 

the aviation 
which 


ablis! f t truction of 
urgent 


ri probl " t ed the 








Bullpup 


‘Ya art 


ro C4 Se Bi “4 


RATIONAL MISSILES 


109 


wo 


FOUR OP 





U.S.A.C. 
TRANSPORT 
TRUCKS 





HAVE CARRIED 


V-2 
NIKE AJAX | 
NIKE HERCULES 
TALOS | 

TALOS II 
MATADOR 

MACE 

LA CROSSE 
REDSTONE 

JUPITER 

JUPITER C 
CLASSIFIED 
HONEST JOHN 
LITTLE JOHN 
REGULUS | 
REGULUS I! 
DRONES 

QUAIL 

PETREL 

SPACE CAPSULES 
SOLID PROPELLANT 
RADIAL CYLINDER 
JET THRUST and 
ATOMIC ENGINES 
AIRFRAMES 
WARHEADS 
GUIDANCE 

RADAR 
PARABOLIC ANTENNAS 
RATO and JATO 
WEAPONS POD 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 


457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 





ind, where followed, have contributed 
greatly to aviation safety 
e Support required airport 


ew airports will be 


development. 
needed ind pre seTit 
must be 
ind municipal 


pared to assume 


improved Stat 
rovernments should 


e thei proper 


urports 


har f tl 
expense 
@ Expand Federal-Aid Airport Program 
Authorization of matching fur 
uid t airpor ul be mp] me 
High ioe 
fede ral uid 
) runways and th 


rporated into the airport, t 


prot 
pr 


pal airports up to standard 


I 
mmend n this report 
© Integrate municipal and airport planning 
should be made a part of 
ister plan mpletel 
nsportation requiremet 
freight and pe 
n she uld 
ways and 


d 
ondl 

a t 
n r lr transport 


@ Incorporate cleared runway extension 
seat into sirmost " 


® Establish effective zoning laws 
haped nd tl half 
d above, at | 


t+ 


ast tw 


1 withil 
airports. 


; er 


@ Improve existing 
— ' Po 


mtinn 


ould be modifi 


im! n ommendation 


y hazards and nuisance to per 


the vicinity of such 
@ Clarify laws and regulations g ing 
of airspace Authority of the federal, stat 
or municipal governments with respect t 
the regulation of the use of airspace should 
be clarified to avoid conflicting regulation 
and laws 

e Extend Civil Aeronautics Act to certifi- 
ite airport The Civil Aeronaut Act 
should be amended to require certification 
of airports necessary for interstate om 
merce and to specify the terms and cond 
tions under which airports so certified shall 
be operated. Certificates should be revoke 
if minimum standards for safety are not 
maintained. Closing or abandonment of an 
airport should be ordered or allowed only if 
clearly in the public interest 

@ Maintain positive air trafic control. Cer- 
tain air traffic contro) zones in areas of high 


uirport 


made the sub- 
ial regulations to ensure that all 
within the are under positive 

ontrol at all times 


ur trafic density should be 
ect of spt 
urcraft 


ur trafh 


7OmM 
regardl« ss ot 
veather 

® Accelerate installation of 
gation. Resear 


iti 


uids to air navi 
h and development programs 
n projects designed to im 
navigation and trafic control 
especially in con 
should be accelerated. Installa 
manning of radar traffic 


tems h d b given 


ity Of airport 

adequate 

juat 

>} 

high 

@ Meet standard runway 
For 


requirements f 
ach it ry ry re 6 
tablished 
Au 

p to the 
or tan on 

f the dominant 
— 


a tl 


cay at many airports 
‘rate ground noise reduction pro 
| | i ly n-up 


it 1 | lyusted to minimize 


® Accek 


/ 


@ Arrange flight patterns 
Airways and flight 


‘ } ; 


@ Separate military and civil flying at 
ted tM 


Same Problems 


lI nfore . lies ittent has been 


ommendations and 


made in the pet 
aircraft for any form 

Va I i I 

W 
ing th inds of miles 
lighways in the country but find 
to secure nother 1.00 ft 
mm marginal airport runway 

uthority 
tand 


ind overlapping of 
exist and, as a result, no 
1 number of vital areas 
of lack of standards and over 
ng authority in facilitic lic 
fighting and rescue 
our airports. No 


mpl 
i] if 


! I urport 
in the area of the fir 
facilities maintained on 
federal requirement for such facilities 
and, to the best of our knowledge, the fed 


exists 
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ral government is not even prepared to long and frequer The main depen ised the communications workload con 
recommend to an airport operator the type is still on the “see and be seen” phil lerably. Net result of the foregoing is that 
and amount of fire fighting and rescue vhich practi alls veryone agrees ha t ile some additional assistance is being 
facilities that should be maintained. There ifforded positive separation for man rovided by radar on high altitude jet routes, 
is no published information available to the The FAA i mtinuing effort trolled and uncontrolled traffic is being 
pilot as to the facilities of this tvpe main establishing air iffording positis d and a radar advisory service is being 
present] rovided. “See and be seen” is still the 

\ pilot faced with an emergency which part <« ’ irs] b system with all its acknowledged 
may require the emergency landing of an on ficiencies especially in high speed jet 
uircraft carrving |2 rs and 100,000 \ ift and is the k 

1) 


tained by an airport tion, however ) 1\ 


val philosophy on which 


of inflammable fucl has no information ig! Ititud t regulations are based. Thi 

ivailable to him as to the type or amount vere hoy igh ng a satisfactory situation. 
fighting and rescue equipment ne t t l b ed he pilots of aircraft flying under 24,000 
rircraft or the ui y his 1 plis! ontinue to report near misses. Under 
nearby airpert I by radar tr n yy tl I i 0 ft., there are nm positively ontrolled 
this problem have ransponders on tl rcraft. \ rway ALPA, however, in conjunction 

lificulties attendant ¢ I | rveillar h the Air Transport Assn., has estab 

present in dealing ( r th equate i d procedure under which our mem 

und the reluctance of | uircraf I rm 1 ill not a Visual Flight Rulk 

’ provide th I der 1 ig! ral bove 100 Again, how 
| ection against 
rob n n, d and non-airline aircraft 
t I 1 nd, therefor id I VFR. W ontinue to 
| extend posit separation 

lures to ircraft operating above 

Pilot Reports Be P . bh : 

Pilots rey } mbarked upon a number 

1 pr t vhich, hope 
ome relief from the 
in obsolete “‘see and 
for the maintenance 
ir trafh Relief is 
e coch workload 


ne 





Air Traffic Control 


} ' ’ +} ‘ 


ALPA and 


ind 
It may mak 
deprives inter 


vital informatic 


ent 
n increased nes 
been added, som rddition 
add d ind cy 
designated. Research 
vhich will partially automat 
f the ground controller ind 


expedite communications. Ins 
the pilot is con ered, he is still not 


aston the aie pectin he ARMY’S MOST ACCURATE 


qi in many areas, his workload in 


A oe ie  SURFACE-TO-SURFACE MISSILE 


ing Tr 


AVIATION WEEK, February 8, 1960 111 





PROTECTS PERFORMANCE 
and assures RELIABILITY in Vital Weapons Systems 


iy 

missiles 
Robinson all-metal MET-L-FLEX®*® mounting 
systems are now protecting certain components 
and items of sensitive equipment installed in 
the Atlas, Titan, Polaris, Bomarc, Lacrosse 
and other important missiles. Advanced space 
projects will depend heavily upon the special- 
ized engineering resources that are available 
at Robinson to achieve reliability through 
environmental control. 


aircraft 

Today every major commercial and military 
aircraft including intercontinental and medium 
range jet bombers, supersonic fighter-bombers 
and interceptors, trainers, tankers, cargo and 
reconnaissance planes, are equipped with all- 
metal mounting systems designed by Robinson 
to protect many vital components. 


surface ships and submarines 
Robinson pioneered in the development ard 
production of new low frequency shipboard 
mounting systems for the Navy’s new single 
sideband communications equipment. These 
all- metal mountings have been specified by 
the Navy for installation in nuclear submarines 
and surface craft. 

vehicies 
Rugged, all-metal mounts have been designed, 
tested, and accepted to protect the latest 
communications and electronic equipment in- 
stalled in tanks, trucks, jeeps, command cars, 
and other military vehicles. The operational life 
of the electronic components will be extended 
and reliability increased. 


VIBRATION CONTROL [18 RELIABILITY CONTROL 


ROBINSON Uchnicdl Produclhs i 
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Formerly ROBINSON AVIATION INC. @¢ West Coast Engineering Office: Santa Monica, Calif. 


DESIGNERS AND MANUFACTURERS OF VIBRATION CONTROL SYSTEMS 
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\TIONAL ELECTRONIC 


AIR-E ISE SYSTEM 


particularly when they require the installa 
tion of minimum necessary equipment, 
personnel, training, etc., to do a job. But 
when desk-bound personnel attempt to set 
up a rigid pattern and division of duties for 
the operation of aircraft under all circum 
stances and the anticipation of all emer 
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When the pilot becomes convinced that 
he must follow “the book”’ under all circum 
stances even though such action may destroy 
him and all his passengers, we are flirting 
with death. When we set up a rigid divi 
sion of duties in the cockpit based on some 
preconception, we are flirting with death 
Ihe man in control of the aircraft, if well 
qualified and adequately trained, is the best 
judge of the proper course of action t be 
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ELECTRIC CONTROL WELDER 


Brings out BEST 
in TIG Welding 


This new Miller development improves quality, speed and 
range of tungsten inert gas welding in all automatic fixture 
and manual applications. Balanced wave (BW) character- 
istic results from new Miller balance control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 


Excellent arc stability 
Maximum heat 
Deeper penetration 
Faster welding speeds 


Complete particulars will be sent promptly upon request. 


miller ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, WISCONSIN 


” 
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WITH EITHER PIPER Comarthe = 


YOU'LL PICK A WORLD BEATER! 


30 ov 250 Homaaower 


YOU KNOW YOU HAVE PERFORMANCE TO SPARE 


Even though you may never need to fly 7,000 miles non-stop’) 





Plus ALL THE COMANCHE © vita cee 


Roominess, Rugged Construction, Advanced Design, Flying Ease 


180 HORSEPOWER Comanthe ‘ 


Class 3 World Record Holder 


nd question, the top ne in the air today. No more 
ive than some fixed planes, the 180 horsepower 

nche cruises a solid th amazing fuel economy. Its 
super-abundant performanc nply proved when Max Conrad 
flew a 180 hp Comanche t “ i Non-Stop Distance Record 
of 6,959 miles for Class 3 a r 3,858 pounds gross weight) 
The 180 hp Comanche brok xisting record by over 2,000 miles 
n bettered the prev Class 4 record of 6,856 miles! 
288-pound over-] ( took off cross down-wind and 
> full take Average fuel consumption— 


lons per hour. No bet $15.800. 


. > 
- 250 HORSEPOWER (omanthe 


Class 4 World Record Holder 


The supreme high perform ngine airplane available today 
Not only fast over three-1 te cruise —but also roomy 





roomier by far than any ot ts class, and priced far less. So 
spacious and efficient that Max nrad, flying a stock 250 hp 
Comanche, carried the equiv ver eight barrels of fuel within 
the cabin and flew non-stop f blanca, Morocco, to Los An- 
geles, California—a total dist f 7,668 miles to smash the existing 
Class 4 record (aircraft w een 3.858 and 6,614 pounds). 


$19.800 


Compare performance...compare comfort ...compare maintenance...compare price. 


You'll see why the Comanche is your logical choice, 


For new Comanche cotalog, write Dept. 2-W 


Ti i oR AIRCRAFT CORPORATION 


MORE PEOPLE HAVE BOUGHT PiPERs 


THAN ANY OTHER PLANE IN THE WORLD 
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Dulles International Airport Runway Layout 

Design of Dulles International Airport shows two parallel north-south runways each 11,500 
ft. long. Construction has begun on this and a west northwest-cast southeast runway 10,000 
ft. long. An additional runway to parallel the latter will be constructed when required 


by traffic. Airport is approximately 23 mi. due west of Washington and will cover 9,800 
acres in Virginia (AW Feb. 1, p. 29). 
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EDO LORAN, direct-reading navigation unit that is standard equipment 
with the international air carriers of the world, is now 
also available for corporate aircraft engaged in over-water travel. 


Edo Loran pinpoints the aircraft's position with complete accuracy... 


Indicator scope (above) and direct-reading 7 : 
’ vee in any weather...throughout every over-water flight. 


control unit of Edo Model 345A Loran. 
Compact size and total weight of only 29 pounds permit installation 

of Edo Loran in limited cockpit space. Indicator scope, on swivel base 

or mosnted in standard panel cutout, is easily read in daylight or 

artificial light. Direct-reading control unit requires no interpolations. 

An exact fix can be plotted in 60 seconds or less. 


All-new design of Edo Loran, including miniaturized circuits, assures 
utmost reliability. Fail-safe characteristic rules out any possibility of error. 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air routes. 
Among users who have selected Edo Loran as basic navigation equipment are: 


KLM Royal Dutch Airlines 
Lufthansa-German Airlines 
Northwest Orient Airlines 
Pan American World Airways 


Aerolineas Argentinas 
Air France 

Alitalia Airlines 

BOAC 

Canadian Pacific Airlines 
Cubana Airlines 


Qantas Airways 

Sabena Belgian World Airlines 
Scandinavian Airlines System 
Seaboard and Western Airlines 
Swissair 

Varig Airlines 


Eastern Air Lines 
Flying Tiger Line 
Irish Air Lines 
Japan Air Lines 


@ Also in use by MATS 


and by growing numbers of corporate aircraft engaged in over-water operations 
Edo Loran complies with FAA TSO 060 


For complete information on Edo Model 345A Loran, send for Technical Manual to Dept. C-1, 


2 
Sea ote} i 2°]. 7-Bale), | b 7 (CANADA) Ltd. 


‘College Point, N.Y. - Cornwall, Ontario 





established under which an inexperienced 
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SEALED 
ELAPSED TIME 
INDICATORS 


SCHEDULE MAINTENANCE — STUDY PRODUCTIVITY 


Glass-to-met raled ELAPSED TIME indicotors. 
Compact, lo tamper-proof. Standard 
ASA/MIL dime 2 and 32” sizes. Easy 
to read stand ze ynter registers 1/10 
hour steps to 9999.9 hour steps to 99999. 
Hermetically se sided. Starts, operates 
continuously fr to +85 °C. For 110- 

25 of 220-2 ts é ycle AC. Bulletin on 
request. Mo ent Division, Minneapolis- 
Honeywell Regulat Manchester, N. H., 
U.S.A. In Co Honeywell Controls Limited, 


Toronto 17 


Honeywell 
iq to ssenai Hi. Fiat ine Cotiol 
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Engineers 
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Bloomfield, Conn. — Air Force established new world 

record by flying Kaman H43-B turbine helicopter to 30,100 ft. 

Edwards AFB, Calif. — Air Force established new world 

record by flying Convair F-106 over an 18 km course 

twice, averaging 1,525.9 mph. 


Stability augmentation from American-Standard* steadies 

both of these record-setting vehicles. And in missiles 

the Navy Terrier and Tartar; and submarines — the Polaris class, 
American-Standard, Military Products Division 

supplies gyros fundamental to accurate positioning and control, 


Company sponsored development in the Military Products 
Division has produced a family of gyroscopes 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 

field of navigation and stabilization systems. 


Winning this degree of acceptance has created new 
career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation 


MILITARY PRODUCTS DIVISION 





First Drawing Shows Breguet 1150 
First drawing of the Breguct 1150 Atlantic shows the configuration of the anti-subma: 
warfare turboprop aircraft (AW Jan. 25, p. 35). Cruising speed is about 375 mph. Th 
Atlantic is expected to be capable of 10-12 hr. of patrol work. Only the upper portion of 
the fuselage will be pressurized. First prototype is scheduled to fly in November, 196] 
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A note for talented engineers: 


Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 

of professional growth at the 
expanding Military Products 
Division. 

The logical growth from the 
projects already in the house 
extends a tremendous challenge. 
And, the ‘‘off-site’’ advantages 
are as stimulating as the 
in-plant creative environment. 


To repeat them just for the record; 
Residential Boston suburb, excellent 
benefits, relocation assistance, company- 
sponsored education, and the wide cultural 
and recreational attractions of the area. 


Footnote: Excellent salaries 
for qualified engineers 


in both our Systems and 
Components Departments. 


Please submit resume to 


Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 


"Amumican-Standard and Srandard ® are crademarks of 
American Radiator & Standard Sanitary Corporation. 


American-Standard 





EXPANDING! 


An ever increasing demand for electrical-electronic engineers 
with advanced degrees now exists in Boeing Wichita’s 
tremendously expanded long-range new Product Design program. 
Antenna Design Engineers to conduct research leading to miniaturization 
of antennas by use of loading dielectrics and/or ferrites 
Configuration Designers to create military and civilian 
vehicle designs based on general missions parameters 


Dynamic Loads Engineers to conduct research in existing and future air/space loads... 


Operations and Weapons System {nalysis to estimate operational 
utilities of various devices under study by Advanced Design. 


For these many other challenging assignments, contact 


Melvin Vobach, Boeing Airplane Company, Wichita, Kansas, Dept. AWB 


SEIIEMNM le *§ WICHITA 
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SELECTOR 
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for 
) Resistance Thermometers 
> Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 


imricr training 


cd 


tandard 


Flanged 
Cases 


in 2 inch 
3 inch 
4 inch dia. 


Engineered to give years of ser- 
in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 


vice 


The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE {| 


THERMOMETERS 
> 


S ~ 


Airborne radar 
f ALPA f 


sturdy, steel- 
switches 1% 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 1-32 @ 
NS-2A threaded bush- 1%" dia. 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 

Write for our descriptive 

bulletin on Selector Switches 


NGINEERING CO 


omen, 2. i a om a oom © ies 


Small, 


cased 


ié€ 


The LEWIS 


Specialist 
NAUGATUCK 





Expanding a capability... 


Raytheon’s Airborne Electronic Subdivision this month occupies a new 
multi-million dollar research and development laboratory. 


Creative effort within this new facility will be directed at featherweight 
transistorized Doppler radars; altimetry and terrain clearance techniques; 
satellite weather radar studies; airborne early warning radars; missile boost, 
flight and terminal guidance problems; radiometry; and other areas. 


Like the B-58’s sophisticated search and Doppler radars, the systems, 
subsystems or equipments developed. will find application in manned aircraft, 
missiles, drones, and a variety of space carriers. 

To engineers and scientists with particular interest in this work, the new 
laboratory offers complete professional satisfaction in an academic environment. 
For immediate information on select staff appointments, write Mr. Monald H. 
Sweet, Engineering & Executive Placement, Raytheon, 624 O Worcester Road, 
Framingham, Mass. (suburban Boston). , 


AIRBORNE ELECTRONIC 
GOVERNMENT EQUIPMENT DIVISION 








AIRBORNE SUBMARINE SYSTEMS HEAVY 
EXCELLENCE ELECTRONIC SIGNAL MANAGEMENT ELECTRONIC BARBARA 
IN ELECTRONICS 





vidual has achieved this state is now placed viously be attributable to flight 2. We believe that a major effort should 
Presumably In summary of the rule-making 1 be made to improve the airport and terminal 
1959, we must conclude that exclud irea facilities of this country without any 


responsibility, they are subject to violations rule on airborne radar and the p t further delay his is, in our opinion, an 
If they do carry out their responsibility of some help from the requirem emergency project without which the safety 


they must file the complaints against the training programs be approved by t 1A ind efficiency of our air transportation sys 
individual affected (who may be one of the the Agency in its rule-making tem will be very severely handicapped. With- 
tirline’s best customers), and appear in to have diagnosed the needs of th it such an accelerated program, the tremen 


the legal proceedings against the individual during its first year of operati lous investment that we are making in air 
than coming to grips with th trafhe control facilities and new aircraft will 


Regulation Weakened mediate needs of air safety, the be badly handicapped 
It is obvious to us that this method of seems to be on long-term research | P 
enforcement is completely impractical and which hopefully will produce Necessary Projects 


the regulation merely indicates that the in the indeterminate future ar Among the varied projects necessary im 
1 
on umption ot alcoholic be vetages on board forcement pi wram vhi h he pe ! ediatel to move this program ire the 


uircraft will now be condoned and that some way, will compensate for 
there is no effective method of preventing inadequaci without removing 
it. In our view, this regulation weakens problems, Excluding the rul 
the previous regulation which provided borne radar 1 future date 
that \ pilot shall not permit any ( vould have pr 
person to be carried in the aircraft who is it 


entirely on the flight crews 
if the flight crews do not carry out this 


following 
® Immediate decisions on standards for 
pproach lighting and runway lighting 
® Immediate research and decisions on 
tandards for airport fire-fighting and rescue 
juipment 
obviously under the influence of intoxicat a ® Immediate decisions on standards for air- 
ng liquor or drugs, except a medical pa Needed Facilities ort zoning and clearways along the line 
Ihe installation of needed aviat ommended by the Doolittle Commission. 
tics flowing from increased app @ Immediate steps to certificate airports in 
of line with the report of the Doolittle Com 


under proper care or in case of emer 


annot view this rule as any addition ross and the activity 
Vil ry he Ipf 1 t nission 

however, place the FAA in the I rated @ Immediate installation of known aids to 
on the books \ 1 like to make a f navigation, such as (1) The establishment 


f having a regulation 
ent a disastrous accident results it this t f control zones at all airports which are 


nsumption of alcoholic bever 
, 
ly, the person who becam 
und interfered with the safety 
had been doing so contrary to ind 
ind the flight crew had not 


nendations 

noted with int provided with instrument approach pro- 

mendations mad edures; (2) The establishment of control 

[Transport 1, On page towers at all airline airports; (3) The in- 
tatement mad f tallation of standard approach lighting on 
Mr. Tipton. W ill major instrument runways; (4) The in 
their assigned responsi these 1 idations and tallation of instrument landing systems on 
prevent intoxication. An accident following will be a repetition or 1 !| major instrument runways; (5) An early 


t 
rom alcoholic consumption will ob of some of then decision on standards and installation of 





BENDIX-PACIFIC 


in Southe /ifornia 


needs ENG! N EERS with 
DOCTORS MASTERS- BACHELORS’ 


for electrical, mechanical and systems work in fields of 
Instrumentation — Telemetry 


Anti-Submarine Detection Systems/ Operations Research 
Missile and Aircraft Fluid Controls. 


bees 


Please send resume to MR. RALPH LAMM 
DIRECTOR OF ENGINEERING Bendic-Brcitic 


DIVISION OF BENDIX AVIATION CORPORATION 








Other High-Le vel Electronic 


Engineering Positions Avail 


NORTH HOLLYWC 
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Expanding the Frontiers of Space Technology 


in QUALITY ASSURANCE 


Quality assurance at Lockheed parallels in importance and augments the research 
and development, projects and manufacturing organizations. Quality assurance engi- 
neers establish audit points, determine functional test gear, write procedures and 


perform related tests. 


These activities, supported by laboratories, data analysis, establishment of 
standards, and issuance of reports, all insure that Lockheed products meet or surpass 
contractual requirements. Economy and quality are maintained at every stage to 
produce the best products at the least cost. As systems manager for the Navy 
POLARIS FBM; the Air Force AGENA Satellite in the DISCOVERER Program 
and the MIDAS and SAMOS Satellites; Air.Force X-7; and Army KINGFISHER, 
quality assurance at Lockheed Missiles and Space Division has an important place 


in the nation’s defense. 


Engineers and Scientists — Such programs reach far into the future and deal with 
unknown and stimulating environments. It is a rewarding future with a company that 
has an outstanding record of progress and achievement. If you are experienced in 
any of the above areas, or in related work, we invite your inquiry. Please write: 
Research and Development Staff, Dept. B-17B, 962 W. El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing Department of Defense clearance required. 


Lockheed wsswes AND SPACE DIVISION 


"SUNNYVALE, PALO ALTO. VAN NUYS, SANTA CRUZ, GANTA MARIA, CALIF. - CAPE CANAVERAL, FLA. - ALAMOGORDO. N.M. - HAWAII 





visual glide path equipment wherever neces 
Sary 
Extend the positive separation of air 
craft under the air traffic control system to 
all operations above 10,000 ft. as quickly as 
possible 
4. Expedite the implementation of the 
standard short-range navigation aids to re- 
place older and less reliable and efficient aids 
is soon as possible 
5. Improve the measurement of weather 
in the terminal area in order that the pilot 
will be in possession of more precis 
veather data 
6. Expedite a program of direct com 
munication between the pilot and air trafh 
controller and take all possibl steps to 
reduce the cockpit communications work 
load 
Immediately reinstate a positive sy 
tem of near-miss and incident reporting 
that will encourage the maximum flow of 
ich information to the federal government 
ind aviation organizations 
8. Initiate immediate rule-making that 
will provide the traveling public with a fail 


ife flight crew providing the same prote: 

n in the flight crew that is afforded in 
ither components of the aircraft 
Expedite research in every possible way 


in airborne anti-collosion devi that 
restore the sece-and-be-seen capabilities 
» tl oO kpit 
Amend the Federal Aviation Act of 
1958 so as to provide that rulk making ac 
tions of the Administrator are subject to 
review by the Civil Acronautics Board 
11. Amend the Federal Aviation Act of 
1958 so that any doubt is removed that 
inv action against a certificate of a carrier 
or airman is subject to the appeal provisions 
of the Act 


RAF Is Installing 


Runway Barriers 


London—All Royal Air Force fighter 
ind training stations are to be equipped 
with the Swedish-designed Safeland run 
way barricrs at a total cost of approxi 
matcly $2.24 million 

By 1961, about 40 RAF air bases will 
be equipped with the device 

It is estimated that half the cost of 
Safeland svstems already has been saved 
by the first few installations, which are 
mainly in Germany, through stops mad 
with the barriers. There have been 20 
engagements with the net so far 

Safeland is a net of suspended nylon 
cords. When an aircraft engages the 
net, the vehicle’s momentum drags 
coiled wire from drums, and the progres 
ive braking force normally stops the 
aircraft in about 750 ft. The nets are 
not designed to stop propeller aircraft 
Maximum aircraft weight that can be 
stopped with the system is 40,000 Ib 
Ihe English Electric P.1 can be 
stopped from 85 mph. and the Hawker 
Hunter from 110 mph. Each barrier 
system costs about $50,400 and is oper- 
ated electrically from the control tower. 
Erection time is 10 sec. 
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A New Role for The 
Mature Scientist 


... ina unigue Military Systems Organization 
created by RCA The fundamental mission of RCA’s 


newly organized Advanced Military Systems Depart- 
ment is to develop new systems concepts that will sat- 
isfy military operational requirements in the period 
beginning five yea the future. In the establishment 
of this new department, all problems—e.g. organi- 
zation, personnel, support, operating practices, and 
relations with other RCA departments—have been 
approached and with the firm objective of 
optimizing the ability of Advanced Military Systems 
to fulfill its miss The result is, we believe, a 
unique organization operating in a uniquely creative 
environment. 

Members of the Technical Staff are mature scien- 
tists and engineers who operate either independently 
or in loosely orgat | teams. They have no respon- 
sibility for administrative details, but rather are kept 
unencumbered for either purely creative work or 
giving guidance to program implementation. They 
have, of course, full access to all available information 
—military, academic, and industrial. Investigations in 
support of their studies may be requested of appro- 
priate RCA departments. In a word, they are provided 
with every opportunity and facility—all the resources 
of the vast RCA organization—to use their creative 
and analytical skills to maximum advantage and at 
the highest level. 

In its wholly stimulating and challenging work, 
the Department operates at the very frontiers of knowl- 
edge in the physical sciences, mathematics, engineer- 
ing, and military science, to develop advanced system 
concepts applicable to such military areas as 

AICBM UNDERSEA WARFARE 

LIMITED WARFARE SPACE 

At the present time, there are a few openings for 
mature scientists, engineers, and mathematicians who 
have already attained recognition in their fields. If 
you have at least 15 years of education and defense 
systems experience beyond a bachelor’s degree, in elec- 
tronics, vehicle dynamics, physics, or operations re- 
search; if you are creative and interested primarily 
in working with pencil, paper, and imagination, we 
should like to hear from you. Please write to: 

Dr. N. I. Korm Director 
Advanced Military Systems, Dept. AM-1B 
RADIO CORPORATION OF AMERICA 


Princeton, New Jersey 


RADIO CORPORATION 
of AMERICA 











This Many Ampere 
Plasma Stream 
may lead to new concepts 
of power generation 
and propulsion... 


A many-ampere source of ions, this device is believed to be the most powerful in r "7 
operation in any laboratory. Already it is providing new insight into thermonuclear i Research Opportunities | 
fusion. It may lead to new concepts in propulsion including a method of producing , 
thrust for missions beyond the earth’s atmosphere. ! In many areas... 

Accomplishments like this are the result, we believe, of a unique research environ- l Chemical Kinetics 
ment. Among other things, we encourage independence of scientific thought and 1 Fuel and Combustion Analysis 
action. And, we make determined efforts to free scientists from tedious routine — ! Thermodynamic Cycle Analysis 
help direct their full mental powers towards scientific achievement. | Space Mechanics 

Complex calculations, for instance, are handled by the nation’s largest industrial | Electrical Propulsion 
computational facility. Unusual assistance — at operational and theoretical levels — | Plasma Physics 
is available from outstanding leaders in other disciplines. | Gaseous Electronics 

We believe that this combination of facilities and services is unequaled. If youare | Vehicle Trajectory and 
| 
! 
| 


interested in corporate-sponsored studies into the fundamental nature of matter in Performance Analysis 
High Temperature Materials 


Direct Conversion 
Surface Chemistry 
Nuclear Engineering 


RESEARCH LABORATORIES(.,°.\ 


UNITED AIRCRAFT CORPORATION 4.0 
400 Main Street, East Hartford 8, Conn. research 


an environment where success comes easier, write today. 


Please write to Mr.W.D. Walsh, or phone Hartford, Conn., J Ackson 8-4811, Ext. 7145. 








WHO'S WHERE 


(Continued from page 23) 





Honors and Elections 


Henry T. Harrison, director of metcorol 
ogy for United Air Lines, has received the 
Applied Meteorology Award from the 
American Meteorological Society for his 
vork in the field of aviation weather. Also, 
on behalf of Aviation Week magazine 
Flight Safety Foundation presented Mr 
Harrison with an award for “‘distinguished 
service in achieving safer utilization of air 
raft 

Dr. Paul Garber, head curator and histo 
nan of the National Aw Museum, a unit 
of Smithsonian Institution, has been named 
recipient of the National Aeronautic Asso 
iation’s 19 Frank G. Brewer Trophy in 
recogmition of outstanding activity m th 
held of aviation education 

Okanagan Helicopters, Ltd., has 
named the first recipient of the Lawrence 
D. Bell Helicopter Pioneer Award Also 
Carl C. Agar, one of the founders of 
Okanagan, has received the McKee Trophy 
of Canada and the Captain W. J. Kossler 
Award for his mtribution to the practical 


application and operation of rotary-wing 


} ' 
vech 


Changes 


Keith K. McDaniel, assistant chicf of sys 
ms test-ficld operations, Acro-Space Divi 
ion of Boeing Airplane Co., Seattle, Wash 
George V. Woodrow, Jr., director of 
weapon systems engit Philco Corp 
Government and Industrial Group, Philadel 
phia, Pa 
Morgan | McMahon, manager, and 
Elmo E. Maiden, assistant manager, Eng 
necring Department of Pacific Semicondu 
tor In Culy Crt Calif 1 sub tal 
Thompson Ramo Wooldridge, In 
K. P. Dowell will direct a new depart nent 
vering large radar systems for defense and 
vil a trafh ontrol for the Apparat 
i of Texas Instruments, In Dalla 
A. L. Coulson eeds Mr. Dow 
ver of the division's Service Engineer 


ent, and he also will direct mar 


ICCTIVIL 
j 


W.. Harbison ral manager of t 
tablished rvice Division, Lear 
In Santa Mon F Also: R W 
Richardson, ntr livision manager of 
Lear's Instrument Division, Grand Rapids 
I. C. Pitts mnufacturing manager, B 
\irplan Co Wichita, Kan \ 


Verne Hudson, head of an engineering d 


tudy special task force for 
uircraft eq lipped to carry air 
i Robert Sivlev has been ip 
ited assistant to Mr. Hudson 
Robert H. Cranshaw, managcr-advancec 
ts, Light Military Electron 
nent, General Electric Co., Utica 
Also: J. L. Comer, manager of thi 
formed Product Information sub 
tion of LMED 
Paul W. Crapuchettes, technical director 


Litton Industries Electron Tube Division, 


San Carlos, Calif. Also: William F. Boyd, 


general manager of Litton’s Airtron Division 
Morris Plains, N. J 
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GROW WITH AIRESEARCH 
IN ELECTRONICS 


& 


© AiResearch Central Air Data ¢ ter for North American’s A3J, Navy's first 
weapon system, provides infor eg with bombing. navigation, engine inlet 
control, radar, automatic flight ck pit instrumentation, 


Expansion in electronics and ele echanical activity is creating excellent 
openings at all levels for qua ! engineers. Diversified programs include 
Central Air Data systems on tl Force B-70 and F-108, North American 
A3J and McDonnell F-4H is other commercial and military 


aircraft and missile projects 
Openings in the following areas: 


FLIGHT SYSTEMS RESEARCH General * ELECTROMAGNETIC DEVELOPMENT Work with 
lems in motivation and navis magnetic amplifiers requires knowl- 
air and space; required back edge of electromagnetic theory, mate- 
in astronomy, physics, engines rials and design methods. 

DATA SYSTEMS RESEARCH Experien: INSTRUMENT DESIGN Electromechanical 
physical measuring devices using design of force-balance instruments, 
electromagnetic. atomic. the pressure measuring devices, precision 
and mechanical approaches gear trains and servo-driven position- 
CONTROLS ANALYSIS Work in pre ing devices. Experience in electrical 
design stage involves serv: and electromagnetic transducers 


nisms analysis and analog « desirable. 


techniques AIRBORNE INSTRUMENTATION ANALYSIS 
FLIGHT DATA COMPONENTS A, AND DESIGN Work involves solving 


posal, design and develop problems in accuracy, response and 


in the followin speciaitie environmental effects 
analysis, servo theory. trar 


transistors, airborne instru: . 
Send resume to: 
analog development of high 


temperature problems. : Mr. T. E. Watson 


_ = ORATION 


AiResearch Manufacturing Division 


SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


129 











osieaa EMPLOYMENT OPPORTUNITIES | new 
a reggae saree yp gps < openings 


on ployment opportunities -exccu 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services e@ 
Part Time Work Selling Opportunities Offered Labor Bureaus iz 


DISPLAYED ———RATES——— UNDISPLAYED 


advertising rate is $45.00 per for all adver $2.70 per tine, minimum 3 lines. To ure advance a 
ng appearing on other th ontract beat payment count 5 average words as a tine ori a 
lency rates quoted on re Position Wanted Ads a \% of above rate 
An Advertising inch is 1 1 ert ly on a Sex Numbere—counts as 1 line 


J Discount of 10% if full payment is made i Ivar = 
. ¥ incacs f 4 consecut insertions i 
Ss Narr ‘ sion N it t Agency Commission 
Send NEW ADS to Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N.Y e 


Vitro Lab 
Flonda op 


r 
inons Ser 


Flight Systems Analysts te Sg 


. vehic es the i 
on hypersonic , | me ¢ . 
Ss 











tr 
i 





for prelimin 


Senior and supervisory positions are available for chemists, physical 
chemists, physicists, mathematicions mechanical, ceronavtical and 
chemical engineers in oan analytical group established to explore 
fuel chemistry and thermodynamics engine cycle onalysis and prelimi 
nary design, and preliminary design and performance of complete 


flight systems. Preferred background and experience would be in: 


© AERODYNAMIC HEATING 

© STRUCTURAL DESIGN 

© COMPUTER PROGRAMMING 

© PROPULSION AERO-THERMODYNAMICS 


Locoted in suburban Richmond, the company offers completely modern 
facilities, attractive working conditions and opportunity for individual 
responsibility living is pleasant in Richmond and the company 
maintains competitive salaries with liberal benefit programs 


followin radar 


SEND RESUME TO: PERSONNEL MANAGER en \ISQ.-1. MSQ 


EXPERIMENT INCORPORATED 
A SUBSIDIARY OF TEXACO Inc, 
RICHMOND 2, VIRGINIA 





FOR ADDITIONAL INFORMATION 


About Classified Advertising 
ital Th. V1). Grau -. Lill Nf _ Vou. 


ATLANTA, 3—1301 Rhodes-Haverty Bldg., JAckson 36951 R. POWELL ' x. Per 
BOSTON, 16—350 Park Square, HUbbard 2-7160 M. J. HOSMER . veapons Servi 
CHICAGO, 11—520 No. Michigan Ave., MOhowk 4-5800 W. HIGGENS Main Street, Fort 
CLEVELAND, 13—1164 Illuminating Bidg., SUperior 1-7000 W. B. SULLIVAN Florida, Dept. AW. 
DALLAS, 2—1712 Commerce St Voughan Bldg Riverside 7-5117 

GORDON JONES—F. E. HOLLAND 
981 J. PATTEN 





1 confides 


DENVER 2, 1700 Broadway, Tower Bidg., Alpine 5 
DETROIT, 26—856 Penobscot Bldg., WOodward 2-179 J. R. PIERCE 
LOS ANGELES, 17—1125 W. 6th St., HUntley 2-5450 Cc. YOCOM 
NEW YORK, 36—500 Fifth Ave., Oxford 5-5959 


H. T. BUCHANAN—R. P. LAWLESS—T. W. BENDER LABORATORIES 
N f R¢ Re FA 


PHILADELPHIA, 3—Six Penn Center Plaza, LOcust 8-4330 H. W. BOZARTH v viTk ORA Y 
ST. LOUIS, 8—3615 Olive St., JEfferson 5-4867 . dats 
SAN FRANCISCO, 4—68 Post St., DOuglos 2-4600 S. HUBBARD 
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To the design engineer seeking 
A CHALLENGE EVERY DAY 
A FLORIDA VACATION EVERY WEEKEND 


PRATT & WHITNEY AIRCRAFT the 
leader in liquid hydrogen rocket pro- 
pulsion . has career openings at its 
Florida Research and Development 
Center where the advanced Centaur 
rocket engine program is being car 
ried on. The research center also 
offers design opportunities in progres- 
sive, refined turbojet power plants 
THESE STIMULATING projects are sup- 
ported by the very best tools —a 


complete on-site test complex, auto- 


WRITE TODAY: Send your resume with salary requirements. Positions comms: 
surate with ability and experience. All replies will be held in strict confide 


matic data recording, full comf 


systems, the latest in instrumentat 


WORK IN FLORIDA, where the | 
is easy. The West Palm Beach 


} ; 


and ocean front offer surf 


wonderful boating, fishing, golf 


sunshine the whole year round 


ADD to this the stability that go« 


working for the company that has beer 
foremost in flight propulsion for n 


years. It’s an opportunity combir 


worthy of your consideration 


Address James Morton, Technical Rep., Dept. E 


PRATT & WHITNEY AIRCRAFT 
FLORIDA RESEARCH AND DEVELOPMENT CENTER 


EMPLOYMENT OPPORTUNITIES 








If you have an interest in any 
of the areas listed below, let 
us know. 
ANALYTICAL DESIGN 
Heat Transfer 
Vibration 
Compressor Aerodynamics 
Turbine Thermo Dynamics 
Allied Fields 
MECHANICAL DESIGN 
Turbo Machinery 
Fuel Controls and Pumps 
Aircraft Propulsion 
Systems Components 
Allied Fields 
ENGINEERING DRAWING 
CHECKERS 








CIVISION OF UNITED AIRCRAFT CORPORATION 
WEST PALM BEACH, FLORIDA 
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EMPLOYMENT OPPORTUNITIES 








Opportunities in: 





FLIGHT DATA INSTRUMENTS & SYSTEMS 
Senior Project Engineers, EE & ME 





For aircraft and missile instrumentation 
5 to 10 years project experience in 


precision electromechanical devices 


AUTOMATIC ASTRO TRACKING SYSTEMS Design engineers: 


e Project Engineers, EE | 
wi © For automatic astro tracking systems 
Up to 5 years related experience. i] 
K. ll m nh STAFF ENGINEERS & SPECIALISTS | 
O S a a. Experience in the research and develop- 1] 
ment of transistors in servo, digital and } 


instrumentation application. Minimum 3 

Verto! Aircraft Corporation is a pio- 
Kolisman's leadership and circuit design for military applications neer in creating new concepts in 
continuing growth in the b. Experienced with IR to UV radiation VTOL/STOL aircraft, such as the Verto! 
field of automatic navigation properties and applications, noise theory | 76, world’s first tilt-wing aircraft to 
and flight instrumentation 5 and detectors complete conversion flight d 
a : versi i an 

assures excellent opportun ‘ ¢. Optics — IR through visual optical i the Verto! 107. th : d 
ties for qualified men. Send design, lens design, materials e erto e most a vanced 
3 and practical embodiment of helicop- 
ter art in existence today. Vertol has 
now added a new member to its 107 
trajectory studies family, the 2-3 ton YHC-1B “Chinook,” 


k | currently under development for the 
0 sm a n INSTRUMENT CORPORATION U. S. Army. Vertol’s rapid expansion 
* ij has now created immediate openings 

in the following areas for degree- 


90-08 45th AVENUE, ELMNURST, NEW Yorn « suestoiany or Slandatd cou paesucTs ce. mec. 

holding personnel 
design 
engineers 


i Hee Bin Figen " 2-4 years’ experience 
VEW YORK 36: F. O. Bor § Powerplant installation 


CHICAGO 1 a \ u j 9 
SAN FRANCISCO ‘ , st e Airframe equipment 
e J 
al is Electrical 
POSITIONS VACANT k 
Helicopter Pilots: Seasonal opportunities stress 
r iasKa sta ng ex ring J engineers 


through the summer of 1! 160. Pe hilitie y 
n other areas. Write: ERA He ypte Inc Vour 
A aes 3-5 years’ experience 
e 


Post Office Box 850, Ventura, Ca y i 


> RO Ah cabo ROSARY 





Sate AE Sngeiane F 


years experience defired in transistor 


resumes to Mr. T. A. DeLuca * 
esume ™ ; 4. Digital computers — logic or packaging 
ex perience. 


@. Theoretical mechanics — inertial and 





























{DDRESS BOX O. REPLIES TO: Be 
‘ " 4d Di this t 
n 





Helicopter Pilots and Mechanics: Pilots must structural 


ninimum ) hour ‘ h commerce ‘ 


r 6) 
helicopte experience Mechanic must have 
ey ie roblem 7 test 
"S641, Aviation West ’ od 2-5 years’ experience 


tenance experience I 


POSITIONS WANTED 
programmers 


Experienced ATR Pilot. Convair 240-340-440, 
eg ag Bg Fag hy, - ft > Competent men for your 
hou Current Beach I 


n Week 


1-4 years’ experience in 


digital computing 
Helicopter pilot leaving Marine Corps in ...or are you looking for 
4 h pe, 600 b : 


18. PW.3528, Avia. . z 
staff? .. . employment? 


flight test operations 
rm r * engine p - A : et Comme 4 —< (Yr offering ~~ business flight test 


S.E.L nst ar aft Age PW 


eo eeeigtes opportunity of special in- instrumentation 


Graduate Engineer—Aviator—8.5.M.E., for- 
avy flight ir M.E.I n 


structor, S. & M.I 


mer Navy flight instructor, S._ ‘ terest to readers of this Consider the progress your career 
Wal soncider of sppextuaiti esume publication? You can get can achieve by joining this progres- 
que W-36 ’ ; eek Sive, engineer-oriented company. For- 





their attention—at small ward your resume —or wire or phone 


DON’T FORGET 
collect (KIngswood 3-4000) to 


cost—through an adver- 
the b b | : . . 
e box number when answering adver tisement in the Employ Arthur W. Bell 


tisementa. It is the only way we can ment Sectic n of AVIA 
Mme; Hoec ) ) f A- 


Identity the advertiser to whom you are TION WEEK. VERTOL 


writing 














AIRCRAFT CORPORATION Morton, Pennsylvania 
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SEARCHLIGHT 
hy ems le], | 








FOR SALE 
SPARE PARTS INVENTORY 


C-46 —DC-4—DC-6 
AIRCRAFT 


also 


PRATT & WHITNEY 
R2800 CB16/17 ENGINES 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 
Call or Cable 
Doug Duly 
Tel: TRiengle 7-3411 Cable: Flytiger 








IDEAS, PATENTS WANTED 


We are secking patented or patentable items for 
manufacture and sate te the Civilian Aviation 
Market. We can consider onty these items which 
are useable on many or all types of business and 
private airoraft, and which will contribute te 
safety. comfort and economy of flying 

if you with te segetiate an arrangement tor the 
manufacture and sale of such a potential product 
please send information with pictures or drawings 
to our New Products Department, via Registered 
Mail 


SCOTT AVIATION CORPORATION 


Lancaster, New York 








WANTED 


twin engine aircralt 
OUR TERMS-CASH 


We are not brokers 


GRAUBART AVIATION, INC. 


Mohawk 4-6260 
PRUDENTIAL PLAZA CHICAGO, ILL. 








OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


RP AER Phone: ORegon 8-1161 








professional 
opportunities at 


Honeywell Aero 


APPLIED 
RESEARCH 


This department must expand 
100% in the next three years to ex 
plore many new areas and provid 
direction for the fast growing 
Aeronautical division. Opportun 
ties for engineers and scientist 
exist in these areas of current in 
vestigation: computer systems 
tics, inertial sensors, human fac 
tors, systems analysis, instrumenta 
tion and automatic controls. A fe 
of the specific requirements are: 


INSTRUMENTATION ENGINEERS 
engineering physicists to invest 
gate new instrumentation concept 
conduct experiments and mak 
comparative evaluations of instr 

mentation feasibility. 


SYSTEMS ANALYST: 
capable of conducting researc! 
studies involving new technique 
of space navigation and guidance 


ASTRO PHYSICIST: 
for analysis of physical phenomena 
in space flight, including energ 
absorption and conversion studic 


DIGITAL EQUIPMENT ENGINEER 
for research in digital logic or ci: 
cuitry for application in naviga 
tion and guidance systems. 


ELECTRON DEVICE PHYSICIST: 
capable of independent research 
molecular physics connected 
generation of radiation and 
plasma devices. 


PROGRAMMER ANALYST: 
mathematician with experience 
the use of medium and large scale 
digital computers for analysis 
scientific problems. 


HUMAN FACTORS ENGINEER: 
capable of analysis and directio 
of experiments in human motor 
skills, and application to man 
machine systems involving auto 
matic control techniques. 


If you desire to investigate any of 
the abowe professional opportun 
ties at the Acronautical Divis 
please write in confidence to Hug 
Schuck, Director of Aero Resear: 
Dept. 370A. 


Honeywell 














_ EMPLOYMENT OPPORTUNITIES 


some straight talk 
to engineers aiming 


at management 


Opportunities to demonstrate manage- 
ment ability on a significant scale are 
often hard to locate. 


However, engineers looking toward 
engineering management goals will find 
unusual potentialities for attaining 
their career goals at G.E.’s Defense 
Systems Department, since Military 
Systems Programs are a prime function 
of this operation. 


A number of programs are now 
being initiated. If you are technically 
qualified to pull your weight on assign- 
ments in Systems Engineering, you can 
move ahead into management func- 
tions as your program advances. 

These stepping-stone assignments 
require the exercise of technical lead- 
ership from proposal effort and deter- 
mination of basic system design cri- 
teria, through delivery of equipment. 

The work progresses into supervision 
of system modification, establishment 
of system test criteria, and plans and 
schedules for equipment and sub-sys- 
tem design work to be performed. (No 
equipment design or fabrication is car- 
ried on at DSD.) As your technical 
management abilities are demonstrated, 
large areas of additional responsibility 
will be delegated. 


Immediate Openings In: 
Systems Program Engineering 
Systems Test e Systems Synthesis 
Systems Logistics 

Systems Maintenance 
Guidance Equations 

Inertial Guidance & Navigation 
Radio Guidance 

Information Theory & Noise 
Space Physics 

Operations Analysis 
Engineering Writing 


Please forward your resume in con- 
fidence, including salary requirement 
to Mr. E. A. Smith, 
| * Box 2-R. 
& z 








AERONAUTICAL DIVISION SrsaBres 
2600 Ridgway Road, ae CED) DEFENSE SYS DEPARTMENT 


Minneapolis 13, Minnesota A Department of the Defense Electronics Division 


GENERAL @® ELECTRIC 


300 South Geddes St., Syracuse, N. Y. 


FOR SALE - INSTRUMENT 
REPAIR STATION 


FAA Approved - Class 1, 2 And 3 
A-1 Test Equipment 


BO-3618 Aviation Week 
Michigan Ave Chicago 11, Il 


To explore professional opportuniti 
other Honeveell operations coast t 

send vour application in confidence to HK 
Eckstrom, Honeywell, Minneapolis 8, Min» 
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SEARCHLIGHT SECTION 


SPERRY 


TORS DAU UIE SSN) ACU 


Type C-4 (USAF Type J-2) 


NOW ONLY *435 


Per Set Complete 
(Value: $2000) 





GYROSYN COMPASS CONTROL 


Part No. 673447 


GYROSYN COMPASS AMPLIFIER 


Part No. 653278 


Compensator Part No. 656767 


Fiux Vaive Part No. 664543 


FLUX VALVE & COMPENSATOR 


Immediate delivery! Basic compo- 
nents of SPERRY Gyrosyn C-4—all 
equipment useable as removed from 
actual service. Tremendous saving 
from manufacturer’s list price. Act 
quickly—supply is limited. Phone, 
write or wire: 


am COMPASS, - 


ft instruments And Accessories 


P.O. Box 695 + Rochester 3, N.Y 
Phone: BEverly 5-2049 


| DON'T FORGET 





AIRLINE AIR SPARES LTD. 


Announce 
THE PURCHASE OF ALL 


K.L.M. 
D.C.4. SPARES 


Send Us Your Inquiries 


AIRFRAME 
ENGINES 
ELECTRICS 
RADIO 
ROTATIONAL 


AND ALL BREAKDOWN SPARES 


MUNICIPAL AIRPORT 
SOUTHEND-ON-SEA 
ESSEX, ENGLAND 


Tel: ROCHFORD 56881 Telex 1943 


FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: TRiengle 7-341) Cable: Flytiger 














*METER MONTH 


Special After Christmos—Pre-Lent Sale 


USAF Type A-1 Freq’ Mfgr: GE 
Spec MIL-F-8378 Save 25 to 30 
R. E. White & Assoc inc CH 52378 
1511 W. Glenoaks Blvd. Glendale, Calif 
—o~— Also in stock —o— 
— Volt" — AM — Alti - Mach 
74,688 other instruments 


Accelero 
Trans and 








HILLER HELICOPTER 


Modernized UH12B with complete agri 
cultural spray equipment. Attractively 
priced. Low time. 

EAST COAST AVIATION CORPORATION 


Lexington 73, Massachusetts 
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FOR SALE 


oe 3 1820-56 16 ptt Setuxe executive in- 
. I} rlectr cs 


omp ete 


passenge ‘ 


Grumman Mallard, Custom interior—iong 
ange tanks. Collins Bendix Radio. | } 


Aviation Week 


D-1i8 Gomptete Beech ee eeees 
Reasonab ontac Chief P Mu 


e entie Syracuse, N. Y 


Twe §2) 049 Constellations pres- 
S. domestic certificated 
th f t class interior, complete a 
Aircraft wi be warde 
r February 23 196 bie 
right to determir 
r and to reject ar 
on airframe & engine 
write Trans 


For Bid: 
ently flo 


onautical orporation, 


Iding, Miami, Fle 


rida 





Ox numbe when answering advertise 
nt , the nly way we can identify 
the advertiser to whom you are writing 





fFu@eeee eee eee 
Excellent Domestic-U. S. FAA Certified 


CONVAIR ' 
340/440 


r airlines or converted 
to your specifications 
Gs on executive 


3 
| 
3 
t LEASING or FINANCING 
| 
a 
4 
1 


CALL, WRITE OR WIRE 


WILLIAM C. WOLD ASSOCIATES 
551 Fifth Avenve, New York 17 
Me 17-2050 Cable: BILLWOLD 


»cluding Turbo-Prop Conversion a 


MFR. SEEKING NEW 


Accessory Items to Manufacture 
Related to aircraft & allied industries 
Other items of merit will be considered 


SHAW AERO DEVICES, INC 
Railrood Ave., Gorden City, N.Y 








IN ALL INTERESTS OF AVIATION 


If You're important, you either read 


AVIATION WEEK 


or you advertise in it, or both 
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ADVERTISERS IN THIS ISSUE 
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A.C. SPARK PLUG DIVISION OF G.M.C 
AEROQUIP CORP, MARMAN DiV 

AIR FRANCE 

AIRATERRA 

AIRBORNE ACCESSORIES CORP 
AIRWORK CORP 


amenican STANDARD. MILITARY PRODUCTS 
OlV 120, 121 


AMPHENOL-BORG ELECTRONICS CORP 
CONNECTOR Div 106 


AVIATION WEEK 102-103 


BENDIX ECLIPSE MACHINE DIVISION, BENDIX 
AVIATION CORP 


BENDIX RECRUITING DIVISION, BENDIX 
AVIATION CORP 


BETHLEWEM STEEL CO 
BOEING AIRPLANE CO 
BURROUGHS CORP 


CANNON ELECTRIC CO 

CHERRY RIVET DIV. OF TOWNSEND CO 

CONSOLIDATED ELECTRODYNAMICS CORP 

CONTINENTAL AVIATION & ENGINEERING 
core 


CONVAIR DIV. GENERAL DYNAMICS 
core 


CUTLER-HAMMER, INC 


DOUGLAS AIRCRAFT CO 
DOW CHEMICAL CO, THE 
DOW CORNING CORP... SILICONES 


E00 CORPORATION 
ELASTIC STOP NUT CORP 
ELECTRO INSTRUMENTS 
EPSCO. INC 


FENWAL, INCORPORATED 
FLIGHT REFUELING, INC 


GARRETT CORP 
GENERAL ANILINE & FILM CORP 
B. F. GOODRICH CO., AVIATION PRODUCT Div 


HALOID XEROX, INC 104 
HAYNES STELLITE CO., DIV. UNION CARBIDE 24 
HUGHES AIRCRAFT CO 48.49 
HYCON MANUFACTURING CO 13 
HYORA-ELECTRIC, INC «105 
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KAMAN AIRCRAFT CORP 
KELSEY HAYES CO 

KIDDE & CO., INC., WALTER 
KINETICS CORPORATION 
KOLLSMAN INSTRUMENT CORP... 


LAMINATED SHIM CO 

LAVELLE AIRCRAFT CORP 

LEWIS ENGINEERING CO 

LITTON INDUSTRIES ELECTRON TUBE Div 
LOCKHEED MISSILES & SPACE Div 

LORD MFG. CO 


MARION INSTRUMENT DIV... MINNEAPOLIS 
HONEYWELL REGULATOR CO 


MARLIN-ROCKWELL CORP 
MARTIN COMPANY, THE 105, 109, 11 
MILLER ELECTRIC MFG. CO., INC 


MISSILE peveneges OF NORTH AMERICAN 
AVIATION 


MOTOROLA, Ine MILITARY ELECTRONICS 
Div 


PHILCO CORP... GOVERNMENT & INDUSTRIAL 
Olv 


PIPER AIRCRAFT CORP 

PRATT & WHITNEY DIV.. UNITED AIRCRAFT 
cCoRP 

PRECISION INSTRUMENTS, CO 

PUROLATOR PRODUCTS. INC 


RADIO CORP. OF AMERICA MILITARY SYSTEMS 
oErT 


RAYBESTOS.MANHATTAN, INC... PLASTIC 
PRODUCTS Div 


RAYTHEON CO. GOVERNMENT EQUIPMENT 
OlVv 

REMINGTON RAND UNIVAC DIV. SPERRY RAN 
core 

RESEARCH LABORATORIES DIV.. UNITED 
AIRCRAFT CORP 

RESISTOFLEX CORP 

ROBINSON TECHNICAL PRODUCTS. IN« 

ROHM & HASS CO. PLASTICS DIVISION 


STANDARD PRESSED STEEL COMPANY 
STILLMAN RUBBER CO 


U.S.A.C, TRANSPORT, INC 


VICKERS, INC., DIV. SPERRY RAND CORP 


First mobile, automatic checkout 
system was engineered by Epsco 
for A. C. Spark Plug Division of 
General Motors. Measures voltages 
to hundredths of one percent, 
frequencies to one part in millions 
exceeds MIL spec for reliability 
under environmental extremes. 
Other systems under development 
for nuclear reactors, etc. Write 

for technical bulletin: Epsco, Inc., 
275 Massachusetts Ave., 
Cambridge, Mass. 


€pscoNN 


First in data control 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mor 
EMPLOYMENT OPPORTUNITIES ..... 130-133 


BUSINESS OPPORTUNITIES 
Offered 


EQUIPMENT 


(Used or Surplus New) 


Par Gabe . oc. vccccccccccccecccoceoocces Coeres 133-134 


WANTED 
Equipment ..... PTTTTTITT TTT tt eveseesI33 


ADVERTISERS INDEX 
Air Compass tne 
Airline Air Spares Ltd 
East Coast Aviation Corp 
Experiment, inc 
Fiying Tiger Line tnc 
General Electric Co., (0S0-SMITH-Syracuse) 
Graubert Aviation Inc 
Kolisman Instrument Corp 
Minneapolis-Honeywell Reguiater Co.. Aero Div. 


Pratt & Whitney Aircraft Florida Research & 
Development Center 


Scott Aviation Corp 

Shaw Aere Devices, Inc 

Verto! Aircraft Corp 

Vitro Laboratories 

White & Associates Inc., R. E 
Wold Associates, Wm. C 


Zep Aero 





LETTERS 





’ 

Decca System 
I reter to the news item 

Decca” in vy 
ilso to an 
elegraph containing 
FAA report press rel 
fully until the 
but as a practicing 
siderable experience 
vould like to make 
nhions 


} 


major 
systems 15 
M here he 
to stay 
regardless 


Rhyme Author 


With 


| ) 


m | 
“Med 
rh 


Thin 


fviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
gi a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Human Factors 


Bombs on Airliners 


Che problem bombs planted aboard 
MMe; urcraft has resulted in several 


| 


] t) ¢ 


impractical or unpossible suggestions for 
h bombs X-ray, fluoroscops 
pection of the baggage is 5s 


¢ NPP ARC if 


Aside trom 


| 
clay and u 


examine the 


Human 
ident 
re Sin c ] 


urticipated im 
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EXTRA! 
Resistoflex Swaged Fittings 
Recommended as Standard for 
Air Force Field Assembly of 
Tetrafluoroethylene tose! 


MORE PROOF OF RESISTOFLEX RELIABILITY 


Wright Air Development Center is evaluating 
fittings for tetrafluoroethylene hose, and has ini- 
tiated action for adoption of the Resistoflex 
swaged fitting as standard for use by the Air 
Force in field assemblies. 

With the Resistoflex portable swaging tool, 
factory-quality swaged assemblies can be pro- 
duced in any remote field base. This advanced 
design tool requires no special skill to operate, 
and can apply reliable swaged fittings in virtually 
all configurations to Teflon hose assemblies. For 
complete information, write to Resistoflex Corpo- 
ration, Roseland, N. J. 


®Tefion is DuPont's trademark for TFE fluorocarbon resins. 


Resistoflex portable swager can be used anywhere, requires no special skill 
to operate. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
Plants in Roseland, N.J. « Anaheim, Calif. * Dallas, Tex. * Sa/es Offices in major cities 





for Spacecraft, Missile and 
Power Plant Engineers with high 
temperature assembly problems 


New ESNA® 80-page guide reflects fifteen years 
of research and design experience as the original 
producer of high temperature self-locking nuts 
for the gas turbine industry. 


INDEX PROVES CATALOG’S VALUE: 


Section | First 17 pages contain a resume of techni 
a! data pertaining to high temperature terminology 

and such phenomena as stress rupture, creep. relaza 

tion strength and other wital subjects you should con 
Jer before specifying 


Over 50 pages of fully detailed standard drawings 


Section i! ste s for use to 900° F 





Section iti 





Section IV High pertormance fasteners for use to 
F 





Section V Fasteners 





Section Vi seneral production and design data cov 
ring the use of shank nuts for internal bolting app 


cation gas turbine engines 





Section Vil Design data covering the applicat 
circular gang Channel on gas turbine flanges 


ELASTIC STOP NUT CORPORATION OF AMERICA, 
Dept. 5$41-225, UNION, NEW JERSEY 


Please send me now ESNA High Temperature Design 
Catalog +5918 


Nome 
Firm 


Address 
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